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ABSTRACT 

This research explores how the framing of tasks affects an individual’s psychological 

employment of thinking-style balance in performing those tasks. The methodology 

utilizes multivariant experimentation with military officers. The research analyzes the 

impact of how a commander frames a problem to a subordinate. More specifically, the 

work seeks to parse the effect of linear (analytical) framing, nonlinear (balanced) 

framing, or no additional frame (control). There were six key findings: military decision 

makers have a baseline linear thinking bias; a majority of the participants fell below the 

threshold for being moderately versatile thinkers; American participants had a stronger 

baseline linear bias than international participants; the impact of problem framing on 

overall thinking style was minimal; the linear treatment group experienced significantly 

lower emotional thinking scores; and the linear treatment group took significantly longer 

to complete the experiment. It was concluded that military decision makers have a strong 

linear bias that is not easily influenced by problem framing. It was also concluded that 

linear framing has a significant impact on decision-making time and emotional thinking. 

In an effort to reduce the military decision maker linear bias, it is recommended that 

professional military education include a significant increase in nonlinear thought 

processes, such as design thinking. It is also recommended that incentive structures be 

updated to create and promote an organizational culture that supports a linear/nonlinear 

balanced thinking approach to problem solving. 
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I. INTRODUCTION 

A. BACKGROUND 

The aim of this thesis is to identify the degree to which problem framing affects 

an individual’s decision-making approach and thinking style. Problem framing is the 

conceptual interpretation of a problem, and serves to set boundaries for decision makers 

(Dzbor & Zdrahal, 2002). In a military context, “the art of framing the problem is the art 

of seeing the essential and relevant among the trivial and irrelevant” (Clark & Blew, 

2008, p. 1). The problem framing studied in this research refers to a superior’s definition 

of a problem to a subordinate. This form of framing is typically delivered through the 

commander’s guidance, providing the subordinate with an initial conceptual 

understanding of the problem space. Moreover, the commander’s guidance has the 

potential to influence a subordinate’s cognitive thought process when solving the 

problem, impacting the subordinate’s use of linear and nonlinear thinking styles. 

Particularly in the military, there is a heavy emphasis on linear thinking and a 

professional culture that fosters a quantitative and predictive worldview (Schmidt, 2013). 

For example, in the United States military, there is an overwhelming emphasis on 

immediate tactical success versus long-term effects (Bethel, 2013). Linear thinkers with a 

tactical focus are prone to oversimplify problems by holding many things constant by 

assumption. While this approach may yield tactical victory, it fails to address more 

fundamental factors that may have a strategic impact beyond the tactical problem. 

Standard officer education reflects this shortsightedness, where little emphasis is placed 

on developing nonlinear thinking skills. Current Officer Efficiency Reports used by the 

U.S. Army promote conformity and fail to recognize the importance of strategic thinking 

(Laich & Young, 2011; Wolters, Grome, & Hinds, 2013, p. 2). I have found that 

Personnel Evaluation Reports used by the Canadian Armed Forces suffer the same 

shortcomings and incentivize conformity and linear thought over nonlinear thinking 

characteristics. Nonlinear thinkers allow for more foundational assumptions to be 
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critically analyzed, which in turn promotes situational awareness that extends beyond the 

tactical level, ultimately improving strategic thought.   

The preponderance of linear thinking in contemporary militaries is profound. As 

pointed out by Arquilla (2008, p. xi), the uncompromising adherence to a philosophy of 

overwhelming force has blurred the perception of twenty-first century warfare. While this 

misperception is largely attributed to an inherent resistance to organizational change 

(Arquilla, 2008; Gartner, 1997, p. 23), the failure to alter strategic policy is also a 

function of a military culture that lacks creativity and nonlinear thought and thus fails to 

change strategic thinking. In a speech on military transformation shortly after the 

September 11 attacks, Defense Secretary Donald Rumsfeld called for a need to think 

creatively in an effort to prepare for new challenges (Shanker, 2002). Both Rumsfeld and 

Arquilla (2008) are critical of military trends that time and time again display an aptitude 

for emulating the past, rather than preparing for the future. This thesis reaffirms those 

ideas by arguing that a deficiency in nonlinear thinking is a root cause of this 

phenomenon.   

Many have identified the potential benefits of nonlinear thinking in the military 

(Beyerchen, 1992; Bousquet, 2009; Boyd, 1996; Spinney, 2005; Spinney, 1999). 

Nonlinear thinking is highly influential to successful innovation, particularly in 

developing new doctrine; network-centric warfare and swarming are recent prominent 

examples (Bousquet, 2009). Furthermore, Bousquet and others, such as Spinney (2005), 

highlight how military organizations can even turn highly effective nonlinear processes 

into nonadaptive organizational paradigms. For instance, Boyd’s (1996) Observe–Orient–

Decide–Act (OODA) loop is widely acclaimed throughout the U.S. military (Bousquet, 

2009), and I have found that phrases such as “you need to get inside your enemy’s 

OODA loop” are commonplace in the military lexicon. While seemingly linear and 

analytical on the surface, the OODA loop is actually a highly nonlinear co-evolutionary 

process (Spinney, 1999). A collaborator of Boyd, Spinney (2005) offers this insightful 

description of how modern militaries misconstrue the OODA loop: 
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The most dangerous internal state of an OODA loop occurs when the 
Orientation process becomes so powerful that it force fits the organism’s 
observations into fitting a preconceived template, even when those 
observations threaten the relevance of that template. (p. 1) 

Simply put, the default linear thinking approach is applied to the nonlinear and 

unpredictable OODA loop concept, ultimately reducing the powerful potential of the 

OODA decision-making cycle.  

Given the current trends of chaos, uncertainty, and complexity facing modern 

militaries, there is an unprecedented need to adopt a dualistic linear/nonlinear thinking 

approach (Vance, 2013). Current professional military education does not emphasize 

nonlinear thinking skills such as flexibility, innovation, and entrepreneurship to exploit 

effectively the tools of the revolution in military affairs. Particularly when forced to make 

rapid decisions with imperfect information, military personnel who rely solely on 

traditional linear thinking approaches may not compete effectively against an opponent 

who employs alternative nonlinear decision-making tools such as intuition, emotion, 

imagination, and creativity (Vance, 2013).  

Nonlinear thinking represents a mix of critical ways to approach a problem. All 

too often, nonlinear thinking is reduced to creativity, but current literature explains seven 

unique components: intuition, insight, creativity, flexibility, imagination, emotion, and 

values (Vance, 2013, p. 207). A balance between these nonlinear thinking traits and 

traditional linear thought is a key component when facing the nonlinear threats of the 

future. The term thinking style balance is used throughout the thesis. Thinking style 

refers to an individual’s predominant pattern when perceiving, understanding, and 

solving problems (Vance, 2013, p. 205). For this study, thinking style balance refers to an 

individual’s use of two styles of thinking: linear and nonlinear. The balance reflects 

where a decision maker is on a spectrum of linear and nonlinear thought when solving a 

problem. This is discussed in detail in Chapters III and IV. 

The thesis proceeds as follows. Chapter II outlines recent literature on linear and 

nonlinear thinking, strategic thinking and creativity, cognitive and psychological aspects 

of thinking, and experimentation. Chapter III then discusses the thesis methodology and 
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provides a brief overview of the experiment. Chapter IV presents the data, and highlights 

the key findings from the data analysis. Chapter V discusses the six key findings of the 

experiment and relates them to current literature. Chapter VI presents the conclusion and 

recommendations for future research. 

B. RESEARCH QUESTION 

The research conducted here explores how the framing of tasks affects an 

individual’s psychological employment of thinking style balance in performing those 

tasks. More specifically, the following three hypotheses are experimentally tested to 

answer this research question. 

(1) Hypothesis One: Military decision makers have a baseline thinking style 

that favors linear thinking over nonlinear thinking.   

Hypothesis One suggests that linear thinking is fostered, reinforced, and rewarded 

as soldiers progress through their careers. As a result of a constant exposure to linear 

thinking, it is hypothesized that military decision makers develop a baseline thinking 

style that is biased toward linear over nonlinear thinking. While any military decision 

maker retains freedom of thought and an ability to choose his thinking style when 

problem solving, it is hypothesized that the impact of professional military education 

(PME), military culture, and organizational norms heavily influence one’s thought 

processes.   

(2) Hypothesis Two: The way a problem is framed affects the thinking style 

balance employed by the military decision maker. 

Hypothesis Two suggests that the simple framing of the problem has a significant 

impact on the thinking style balance employed by the decision maker. If a commander 

stresses step-by-step doctrinal procedures and prescriptive analytical processes, it is 

hypothesized that the subordinate will favor linear thinking when problem solving. If, on 

the other hand, the commander provides latitude and promotes collaboration, 

imagination, creativity, and other nonlinear traits, it is hypothesized that the subordinate 

will employ a balanced, or more nonlinear, thinking style. 
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(3) Hypothesis Three: When a decision maker is given linear guidance, they 

take longer to solve a problem than if given nonlinear guidance. 

The third hypothesis suggests that linear thinking—as a result of linear 

guidance—results in more time taken to solve a problem. The premise of this hypothesis 

is that problem solvers become more concerned with the linear process they are directed 

to follow, rather than focusing on developing a quality solution. It can be argued that in 

highly stressful situations such as combat, linear thinking—in the form of well-rehearsed 

drills and standard operating procedures—could indeed be the preferred course of action. 

The issue, however, is that this mindset can be carried into less stressful situations where 

quick linear thought may not be optimal.  

This research has direct and actionable benefits to the military. If Hypothesis One 

is supported by the results, PME can be adjusted to create a more balanced thinking style 

in military decision makers. It is important to note, however, that the only way to correct 

this shortfall would be through a dedicated and focused shift in current training and 

development practices. Officers could potentially benefit from exposure to nonlinear 

thinking from the very start of their careers. It is important to gain an early understanding 

of the benefits of nonlinear thinking, especially with respect to strategic thought and 

innovation. The goal is not to focus on nonlinear thinking exclusively; rather, it is to shift 

thinking style balance away from linearity towards the center. If Hypothesis Two is 

supported, military leaders can frame problems in a manner that promotes a balanced 

thinking style. Such a shift in problem framing requires leaders who understand the value 

of balanced thinking and are catalysts for change. With a focus on shifting PME, military 

organizations can begin to create the type of thinking warriors and organizational cultures 

that will guide the way forward for balanced thinking. If Hypothesis Three is supported, 

it will provide further incentive to introduce nonlinear thinking into PME and military 

culture in an effort to improve both decision-making quality and speed.  
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II. THEORY 

A. LINEAR AND NONLINEAR THINKING 

A balanced approach between linear and nonlinear thinking provides a “powerful 

synergy” toward optimal military strategic thinking and decision making (Vance, 2013, p. 

205; Schmidt, 2013, p. 220). The military profession stresses linear thought and a 

quantitative approach to problem solving; however, nonlinear thinking and qualitative 

methods are equally important to the military decision maker (Bousquet, 2009; Boyd, 

1996; Beyerchen, 1992; Spinney, 2005; Spinney, 1999; Wolters et al., 2013). 

Unfortunately current professional military education doctrine fails to strike a balance 

between linear and nonlinear thinking, favoring the former throughout a military career. 

As a starting point, it is important to provide benchmark definitions for both linear and 

nonlinear thinking: 

Linear Thinking: Thoughts progressing in an orderly, logical line or 
direction, inferred from prior thoughts, and based on tangible or 
observable data. Common terms for this thinking orientation include 
analysis, logic, reason, and inference. 

Nonlinear Thinking: A process that can generate a vision of what is 
possible beyond the traditional way of doing things that otherwise restrain 
or “box in” our alternatives. The nonlinear thinking orientation is 
qualitative and holistic. (Vance, 2013, pp. 205–207) 

The strength of this nonlinear thinking definition is that it is grounded in seven 

distinct thinking styles that have been identified as key dimensions to nonlinear thought: 

intuition, insight, creativity, flexibility, imagination, emotion, and values (Vance, 2013, 

p. 207). Furthermore, the same literature identifies a means of measuring an individual’s 

linear and nonlinear thinking style, referred to as the Linear/Nonlinear Multidimensional 

Thinking Style Assessment (LNMTSA; Vance, 2013). This profile assessment is used for 

part of the experiment in this thesis, providing insight for Hypotheses One and Two. This 

is further discussed in Chapter III. 
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The military is hungry for strategic thinkers, and professional military education 

should foster the necessary skills in flexibility, innovation, and entrepreneurship that 

support strategic thought in current and future leaders (Vance, 2013, p. 203). Sometimes 

referred to as the age of science, there is a tendency—especially within the military—to 

tackle all problems with a systematic linear approach (Conklin, 1996). As a matter of 

fact, both U.S. and Canadian professional military education is focused exclusively on 

linear approaches to problem solving—the military decision-making process (MDMP) 

and operational planning process (OPP), respectively. Recent literature points to a 

realization that these dogmatic processes are stifling creativity and resulting in 

suboptimal decision making (Runyon, 2004).   

This chapter begins with an explanation of linear and nonlinear thinking. These 

labels are often used without clear definition, and literature from Vance (2013) clarifies 

the terms for this thesis. A key argument for bolstering military nonlinear thinking is the 

important role it plays in strategic thought. The next section explains strategic thinking 

and creativity, with a focus on differentiating between strategy, strategic planning, and 

true strategic thought. The third section presents recent literature on cognitive and 

psychological aspects of thinking, with a focus on the pitfalls for the military decision 

maker. The final section introduces the merits of experimentation as a research 

methodology. 

The necessity for nonlinear thinking to deal with the complexity of warfare dates 

all the way back to Sun Tzu, the Byzantine Army, and Clausewitz. In stark contrast to the 

contemporary philosophy of overwhelming force, all three of these examples demonstrate 

the importance of nonlinear thinking in warfare. Sun Tzu’s (500 BCE/1963) ideas on 

deception, subduing the enemy without fighting, and out-maneuvering an adversary 

(physically and psychologically) are nonlinear concepts that have remained highly 

relevant for well over two thousand years. Likewise, the Byzantine Strategikon (Maurice, 

580−610/1984) spoke of doctrinal innovation with the combination of horse archers and 

lancers to bring an unprecedented level of fire and shock to the enemy. In addition, the 
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Byzantine’s abilities to learn from their enemies and apply an economy of force 

philosophy were nonlinear concepts that were key to their success (Petersen, 1992). 

Clausewitz also highlighted the importance of nonlinear thought; however, the 

overwhelming linear approach employed in military analysis has resulted in a failure to 

effectively address the intended meaning of ends–ways–means (Beyerchen, 1992). The 

true nonlinear conception “is that the conduct of any war affects its character, and its 

altered character feeds back into the political ends that guide its content” (Beyerchen, 

1992, pp. 68–69). The remarkable trinity (von Clausewitz, 1832/1976) between violence, 

hatred, and enmity; uncertainty, chance, and probability; and political purpose is another 

Clausewitzian metaphor that has been attenuated due to a linear view on a nonlinear 

concept (Beyerchen, 1992, p. 69). A retraining of our intuition is recommended with an 

emphasis on nonlinear thinking.  “The overall pattern is clear: war seen as a nonlinear 

phenomenon—as Clausewitz sees it—is inherently unpredictable by analytical means” 

(Beyerchen, 1992, p. 90). In the same light, additional literature suggests that the 

qualitative approach is a fundamental aspect of strategic thought. Military culture 

conflates strategic thought with a flawed quantitative approach (Schmidt, 2013). To 

further compound the problem, inward-looking strategic thinking that questions the 

military’s approach to problem solving is suppressed, leaving a system that promotes 

quantitative linear thought (Schmidt, 2013).  

Studies of military decision making (Klein, 1989; Posen, 1984; Snyder, 1984, 

1985; Van Evera, 1984; Van Riper, 2013) often claim that military organizations employ 

suboptimal decision-making. In regard to linear thinking, critics of the military tend to 

make two central claims. First, military organizations have a strong focus on linear rather 

than nonlinear thinking. This dominating characteristic is introduced in professional 

military education, reinforced in the military work environment, and rarely questioned or 

challenged. The military incentive system is geared towards rewarding individuals who 

adhere to standard analytical processes. These rewards are often in the form of courses 

required for career advancement, which serve to further promote linear thinking 
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processes. Moreover, this linear thought favors offensive action and results in a failure to 

learn from past experiences (Posen, 1984).   

A second criticism of military decision making made by critics is that a focus on 

linear thinking subsequently inhibits innovative and strategic thought. The military 

culture is indeed caught in a paradox. While there is apparently a need for military 

strategic thinkers, it is the intrinsic cultural bias toward linear thinking that is inhibiting 

strategic thought and optimum decision-making. 

B. STRATEGIC THINKING AND CREATIVITY 

A clear definition of strategic thinking is required in order to provide context for 

the research question. The difference between strategy and strategic thinking is also 

presented. As a concept, strategy is surprisingly hard to define, characterized as a process 

of adaptation in a world of uncertainty and ambiguity (Murray & Grimsley, 1994, p. 1). 

In another light, strategy can be described as the art that bridges the gap between 

knowledge and experience, allowing the strategist to apply knowledge into action and 

action into knowledge (Greene, 2006, p. xxii). In a specific military Clausewitzian 

context of ends–ways–means, strategy is “the direction and use made of means by chosen 

ways in order to achieve desired ends” (Gray, 2010, p. 18). Despite the wide scope of 

definitions, strategy is not synonymous with, or indicative of, strategic thinking (Van 

Riper, 2013). Furthermore, the definition of strategic thinking is equally broad and open 

to interpretation. The following definition of military strategic thinking provides a 

baseline for this research: 

Strategic thinking employs a leader’s wisdom—gained through experience 
and education—to: 

• Assist in selecting the ways and means needed to support the achievement 
of national policy goals (ends); select the military strategy, that is, the 
ways and means required to accomplish the goals (ends) of national 
security strategy; and plan for and execute campaigns and operations that 
advance that strategy. 

• Uncover or discern the logic that holds together seemingly intractable and 
ill-defined problems and develop a counter-logic that resolves them. (Van 
Riper, 2013, p. 16) 
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The strength of this definition is the scope. Rather than simply focusing on 

strategic thinking as a means of exercising strategy, the second sub-bullet opens the 

definition to a wide range of questions encountered by the military decision maker.  

It is also important to distinguish between strategic planning and strategic 

thinking, as these terms are all too often confused. Strategic planning is simply an 

analytical process that programs already identified strategies (Mintzberg, 1994). Strategic 

thinking, however, is a “synthesizing process, utilizing intuition and creativity” (Liedtka, 

1998, p. 121). Furthermore, strategic planning and strategic thinking are incompatible, 

drawing a dichotomy between analytical problem solving and creativity in strategy-

making (Liedtka, 1998, p. 121). This brings up an interesting paradox. Strategic planning 

is a necessary exercise in any military enterprise and is viewed as an analytical process. 

On the other hand, strategic thinking is anything but a solely analytical exercise. Given 

the inherent incompatibility between strategic planning and strategic thinking, the two 

undermine rather than complement one another.   

Creativity is a core component of strategic thinking; however, there is little 

literature that goes beyond the scope of the individual creative genius (Sanders, 2013). Of 

particular interest to this thesis are the conceptual blocks and organizational culture 

aspects that affect creativity and other elements of nonlinear thinking. There are so-called 

blocks to creativity that come in forms that are perceptual, emotional, cultural, 

environmental, intellectual, and expressive (Adams, 2001). The research focus on linear 

versus nonlinear thinking is centered on intellectual blocks, while the military component 

of the question touches on cultural, environmental, emotional, expressive, and perceptual 

blocks.   

Individual creativity represents a four-layer framework that encompasses 

cognition, emotion, the person as a whole, and the environment (Sanders, 2013). While 

each layer of the framework has significant implications on creativity, this thesis focuses 

on the cognition aspect, specifically the structure of thinking—linear versus nonlinear. It 

is important to note, however, that the other layers of the framework have profound 

impacts on the SOF decision maker’s thinking structure. For instance, there are 
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organizational culture aspects of the SOF enterprise that may influence the type of 

thinking that predominates the working environment. The military incentive structure—

requirements for promotion, for example—may also stimulate aspects of the emotional 

framework that impact how an individual thinks. The point to note is that even with a 

focus on linear and nonlinear thinking, creativity and the other components of nonlinear 

thinking cannot be viewed in an isolated cognitive framework. 

C. COGNITIVE AND PSYCHOLOGICAL ASPECTS OF THINKING 

Recent literature on human cognition identifies two systems of thinking—System 

1 and System 2—also referred to as fast and slow thinking, respectively (Kahneman, 

2011). A third system of thinking is also discussed in the literature, referring to 

operational design and wicked problem territory (Roberts, 2000; Van Riper, 2013). Of 

particular interest is the complexity of intuitive and unconscious processes, and how they 

subsequently relate to the heuristics and biases of judgment. A key weakness of System 1 

is an inability to think statistically. The challenges posed by this weakness are “excessive 

confidence in what we believe we know, and our apparent inability to acknowledge the 

full extent of our ignorance and the uncertainty of the world we live in” (Kahneman, 

2011, p. 14). Such a weakness should be of grave concern to the SOF decision maker, 

and is directly related to linear and nonlinear thinking. 

In their seminal work on decision-making, Kahneman and Tversky (1974) assert, 

“people rely on a limited number of heuristic principles which reduce the complex tasks 

of assessing probabilities and predicting values to simpler judgment operations” (p. 1). 

While these heuristics can indeed simplify decision-making, they can also lead to 

systematic errors (Kahneman & Tversky, 1974, p. 1). There are three identified heuristics 

that influence the decision maker: representativeness, availability, and adjustment and 

anchoring (Kahneman & Tversky, 1974). While the heuristics—and the subsequent 

biases they promulgate—can offer convenience and efficiency to the decision maker, 

they also lead to systematic and predictable errors.   
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In addition, there are both normative and descriptive aspects of decision making 

(Kahneman & Tversky, 1983). This is especially important to this thesis; normative 

analysis addresses rationality and logic (linear thinking), whereas descriptive analysis 

focuses on beliefs and preferences as they actually are (Kahneman & Tversky, 1983). 

This contrast between normative and descriptive aspects of decision making is essential 

to the analysis of the SOF decision maker. Specifically, Kahneman and Tversky (1983) 

explain the framing of outcomes. They reveal that when a problem is viewed in a losses 

frame, decision makers are more risk seeking. Conversely, when presented in a gains 

frame, decision makers are more risk averse (Kahneman & Tversky, 1983). 

While this thesis is not focused on the cognitive aspects of the brain that influence 

how we think, it is important to have a basic understanding of the cognitive literature, 

particularly the three systems of thinking. Of particular importance to this research thesis 

is the fact that “prolonged practice” and “skill” are also critical ingredients of intuition, 

offering a more holistic view of what forms intuitive judgment (Kahneman, 2011). The 

ramifications of the role of intuition to both linear and nonlinear thinking are discussed in 

greater detail in this thesis.  

D. EXPERIMENTATION 

The research guiding this thesis explores how the framing of tasks affects an 

individual’s psychological employment of thinking style balance in performing those 

tasks. This question is particularly suited to experimental methods. The strengths of these 

methods are described as follows:  

The primary advantage of experiments is that they offer unparalleled 
control over the variables of interest. This is because the experimental 
method permits the systematic manipulation of variables in a controlled 
environment with randomly assigned subjects. Experiments thus offer the 
highest degree of internal validity; experimenters can be pretty confident 
that outcomes differ on the basis of the variables manipulated 
systematically within the experimental conditions. (McDermott, 2002, p. 
56) 
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An experiment is the preferred mechanism to study the dependent variable in this 

thesis: the thinking style balance of the military problem solver. The experiment is aimed 

at identifying whether the way a problem is framed affects an individual’s psychological 

perception of thinking style balance. 

If militaries aim to increase strategic thinking abilities within their respective 

organizations, it is important to understand what independent variables impact strategic 

thought and thinking style balance. Within the military, this is a relatively young field of 

research. Commanders know that they want strategic thinkers, but little has been done to 

foster the necessary skills within the existing PME framework. Given the military 

preference for linear thinking and analytical problem solving, identifying how problem 

framing impacts thinking style balance is the first step towards an improved PME system 

to meet the needs of future commanders.   

E. THE LINEAR THINKING VICIOUS CYCLE 

There is a vicious cycle that promulgates military linear thinking that requires 

further explanation. The apparent lack of balanced thinking in the military, and the 

subsequent deficiency in strategic thought, can be classified as a wicked problem. First 

and foremost, there is no definitive formulation of the problem itself—a key tenet of a 

wicked problem (Rittel & Webber, 1973). In fact, a clear and concise formulation of the 

problem is essentially, the problem. It is assumed that there is indeed a deficiency in 

military strategic thinking, but what exactly does this entail?  Is the military organization 

equipped and organized to facilitate strategic thought?  Are the individual decision 

makers selected, trained, and encouraged to think strategically?  Does the organizational 

culture foster and value an environment that is conducive to thinking strategically?  It is 

quickly apparent that any discussion of strategic thinking has numerous facets, including, 

but not limited to, personnel selection, organizational culture, cognitive abilities, risk 

aversion, incentive structures, working environment, and workload. This thesis is not an 

in-depth analysis of how to solve this problem; rather, it focuses on understanding the 

nuances of linear and nonlinear thinking in military officers. Gaining insight into current 
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trends in thinking style balance is the first step to developing actionable courses of action 

to improve strategic thinking. 

The problem space is best explained using a causal loop diagram (CLD). Figure 1 

presents the cycle in the form of a complex adaptive system formed by three reinforcing 

loops. The primary loop is R1, while R2 and R3 reinforce key variables. Since a key 

issue is hypothesized to be an over-focus on linear thinking, the starting point of the 

narrative is “level of linear thinking.”  Each arrow in the CLD is annotated with either an 

“s” or an “o.”  The “s” designation means that as the first entity moves in one direction, 

the second entity connected by the arrow changes in the same direction (i.e., both 

increase). The “o” designation means that they move in opposite directions (i.e., as one 

increases, the other decreases).  

 
Figure 1.  Causal Loop Diagram (CLD) 
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Referring to R1 within Figure 2, as the level of linear thinking increases, the level 

of nonlinear thinking decreases. This is due to the balance of individual linear and 

nonlinear thinking abilities (Vance, 2013). As described by Adams (2001), a common 

intellectual block is the choice of problem-solving language. As an officer increases his 

reliance on linear thinking and analytical problem solving, he subsequently reduces his 

reliance and openness to nonlinear thinking. As the level of nonlinear thinking decreases, 

an officer’s level of creativity also decreases. Creativity is both a result of nonlinear 

thinking and a requirement for strategic thought (Sanders, 2013). As the level of 

creativity decreases, the level of strategic thinking also decreases. Finally, as the level of 

strategic thinking decreases, the level of linear thinking further increases, thereby 

reinforcing the R1 loop. It is important to view the R1 loop at the individual officer’s 

cognition level. This model attempts to describe how the brain of the officer approaches 

problem solving, ultimately leading to increased linear thinking and decreased strategic 

thinking.   

The important question to address is, why is the level of linear thinking increasing 

to set off the R1 loop?  Part of the answer is explained by the loop depicted as R2. As the 

level of linear thinking increases, the level of career-positive reinforcement increases. 

The reason for this is that junior officers are primarily assessed on their abilities to apply 

the linear thinking promulgated by their early military education and training. As an 

officer completes more PME, he is ranked higher among his peers, which directly 

corresponds to an increase in probability of promotion. As a result of being promoted, the 

officer continues to emphasize the performance that led to his success; therefore, the level 

of linear thinking further increases. It becomes obvious that the R2 loop is directly 

reinforcing an increase in the level of linear thinking, which in turn drives R1. While the 

R1 loop focuses on individual officer cognition, the R2 loop describes the typical 

incentive structure in military organizations. An increased level of linear thinking 

inherently links the two loops. 

Another variable in R1 that is influenced by an additional loop is the level of 

nonlinear thinking. As described in R3, as the level of nonlinear thinking decreases, the 
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number of conceptual blocks experienced by the officer increases. As these conceptual 

blocks increase, the level of nonlinear thinking further decreases. The number of 

conceptual blocks (in R3) is also influenced by R2. As the level of career positive 

reinforcement and number of PME opportunities increases, the number of conceptual 

blocks also increases. This can be attributed to officers being reinforced by incentives 

following their application of linear thinking skills. As officers are rewarded for their 

linear thinking, they reproduce their behavior and focus even more on linear thinking. 

This, in turn, increases conceptual blocks as described my Adams (2001). This increase 

in conceptual blocks further decreases the level of nonlinear thinking, fortifying the 

vicious cycle in R1. 

This causal loop diagram does not propose that linear thinking is completely 

endemic throughout the military. It simply attempts to identify a relationship between 

military thinking, PME opportunities, and incentive structures. If the findings do indicate 

a higher-than-optimal level of linear thinking in military offices, such a model could 

serve as a start state for identifying intervention points. 

The theory presented in Chapter II provides the building blocks for the 

methodology and thesis hypotheses. Following Chapter II’s definition of both linear and 

nonlinear thinking, and an explanation of the importance of thinking style balance in 

strategic thought, Chapter III explains the methodology used for the thesis.  
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III. METHODOLOGY 

A. GENERAL 

This chapter explains the experimental methodology used in this thesis. The 

methodology builds on previous research by Vance (2013) and utilizes the 

Linear/Nonlinear Multidimensional Thinking Style Assessment (LNMTSA). The overall 

experiment sequence is presented, followed by the vignette and three treatments. Each of 

the three hypotheses are then discussed in greater detail. Appendix B outlines the detailed 

experiment, including the questions used for the LNMTSA (Vance, 2013).   

B. PARTICIPANTS 

Before discussing the methodology, it is necessary to explain the participants for 

the experiment. In accordance with the approved Naval Postgraduate School (NPS) 

Institutional Review Board (IRB) application (Appendix A), participants were recruited 

from the NPS student body via email. All participants were volunteers, with no incentives 

offered for participation. It is important to note that the participants are not a typical cross 

section of the military population. First and foremost, all participants were O-3 or O-4 

rank. While employment may differ between nations and services, these officers are 

typically post-sub-unit command. This means that they have commanded one level below 

unit command (e.g., a company or squadron). Furthermore, the officers in the experiment 

are a diverse group from around the world, with 76% being members of the U.S. Military 

and 24% being military members from nations other than the United States. While the 

multinational makeup of the participants was not a goal of the experiment, this 

independent variable (nationality) offers a unique look into baseline thinking styles 

across borders. Finally, all participants are enrolled in a postgraduate degree program at 

NPS. Although application criteria can once again vary by country and service, the 

selection for these positions is typically competitive and focused on top performers in 

their respective fields. It is, therefore, reasonable to consider that the participants are a 

self-selected nonrandom sample that may differ significantly from the broader population 

of thinkers in the military profession. At the very least, the participants are considered to 
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have “above average” potential for employment at higher ranks; otherwise, they would 

not be selected for postgraduate studies.   

C. EXPERIMENTAL DESIGN 

The thesis methodology utilizes multivariant experimentation as depicted in 

Figure 2. The treatment represents a commander framing a problem to a subordinate by 

giving specific commander’s guidance on his intent. The independent variable is the 

treatment: the variation in the way the problem is framed. The three conditions include 

linear (analytical), nonlinear (balanced), or control (no extra frame). The dependent 

variables are the linear/nonlinear thinking style balance, linear/nonlinear component self-

assessment scores, and time taken to complete the experiment. Officers begin by 

completing 24 of the 48 questions from the Linear/Nonlinear Multidimensional Thinking 

Style Assessment (LNMTSA; Vance, 2013). This self-assessment diagnostic tool aims to 

identify an individual’s degree of overall thinking style balance prior to any treatment. 

This tool also provides a score for each of the seven components of nonlinear thinking: 

intuition, insights, creativity, flexibility, imagination, emotion, and values (Vance, 2013, 

p. 207). Treatment groups are randomly divided into three comparably sized groups: 

linear, balanced, and a control.   

All three groups are presented with the same problem-solving vignette (shown in 

the following section). Officers are directed to solve the problem in accordance with the 

commander’s guidance provided in the treatment. The intent is for the officers to reflect 

on the treatment and apply the commander’s guidance to their problem-solving approach. 

The aim of this step is to reinforce the respective treatments. Officers are then asked to 

provide an overview of how they would choose to solve the problem, without any 

constraints or requirements.  

The linear group receives linear guidance, focused on completing the task in a 

very logical and straightforward manner. The balanced group receives guidance that 

focuses on a balanced design approach, stressing several components of nonlinear 

thinking. The control group receives a vague and open-ended commander’s guidance.   
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This dependent variable aims to identify how the officer solves the problem—for 

instance, analytically, graphically, pictorially, written, or a combination. Finally, the 

officers complete the second half of the LNMTSA. This dependent variable aims to 

identify whether the officer self-identifies a different linear/nonlinear balance, or change 

in any nonlinear thinking component, based on the treatment. The experiment is 

discussed using pre-vignette and post-vignette terminology. Pre-vignette refers to the 

results from the initial LNMTSA self-assessment and identifies the baseline thinking 

style for each officer. Post-vignette refers to the results after the treatments are provided 

and refers to the second half of the LNMTSA.   

The following vignette is provided to each participant. 

You are one of four company commanders in a battalion-size unit that is 

preparing for an upcoming deployment. Given the proposed area of operations and other 

competing missions, your commander expects that he will not receive unmanned aircraft 

system (UAS) support that would typically be provided. He is reluctant to conduct the 

mission without UAS support due to the increased risk to force and decreased situational 

awareness in his operations center. Your commander has decided that an integral UAS 

capability within the battalion is the only way to ensure some level of UAS coverage for 

the upcoming mission. He also believes that a lack of external UAS support will continue 

in the coming years. Your commander has tasked you with standing up this new 

capability within your company. In order to force generate the required UAS personnel 

to man this new capability, he has authorized you to draw 15 non-commissioned officers 

(NCOs) from the other three companies to be employed outside their military 

occupational specialties (MOSs).   

Your immediate task is to develop a course of action to select the most suitable 

individuals. Your commander stresses that given the autonomy and technical complexity 

of this capability, the prospective operators must have well-above-average cognitive 

abilities.  

Your commanding officer called you into his office and provided the following 

guidance [each participant randomly receives one of the following three treatments]: 
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1. Control Group Commander’s Guidance 

You are familiar with my expectations and decision-making process. Proceed with 

the task of selecting 15 NCOs for this new capability. 

2. Linear Group Commander’s Guidance 

You are familiar with my expectations and decision-making process. Proceed with 

the task of selecting 15 NCOs for this new capability. You know I like to see logic laid out 

in a step-by-step methodical process that follows our established doctrinal guidelines and 

unit SOPs. As always, I want to see your mission analysis as it will increase the 

confidence of my decision. Brief me weekly on your progress and keep me abreast of any 

issues you encounter. 

3.  Balanced Group Commander’s Guidance 

You are familiar with my expectations and decision-making process. Proceed with 

the task of selecting 15 NCOs for this new capability. Use existing unit doctrine and 

standard operating procedures as a departure point, but do not hesitate to include 

creative options for completing the task. I encourage you to collaborate with your peers 

to develop an innovative course of action. Brief me when the task is complete. 
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Figure 2.  Research Methodology 

D. EXPLANATION OF HYPOTHESES 

Before presenting the results, I briefly revisit the hypotheses and show how they 

link to the empirical study. 

1. Explanation of Hypothesis One 

The first step of the experiment is independent of the vignette, and therefore 

captures the subject’s baseline thinking style. It is hypothesized that this baseline score is 

dependent on the culmination of his formal education, PME, work experience, military 

culture, and any other factors that have influenced his decision-making approach.   

• Hypothesis One: Military decision makers have a baseline thinking style 
that favors linear thinking over nonlinear thinking.  



 
 

24 

Military officers at the O-3 and O-4 levels have been exposed to linear thinking 

and analytical problem solving throughout their PME careers. It is unlikely that they have 

received any formal or informal training in nonlinear thinking. Furthermore, doctrinal 

processes, standard operation procedures (SOPs), and military culture typically favor 

linear thinking. While there are no civilian subjects with which to compare the baseline 

scores of the military officers, the LNMTSA (Vance, 2013) provides a score that 

indicates the degree to which participants default to linear thinking over nonlinear 

thinking. 

For the first step of the study, the only independent variable to the baseline 

thinking style score is the nationality of the participants. Seventy-six percent of 

participants were from the United States. Since the remaining 24% of the participants 

were from numerous countries (mostly western European), they are described as “non-

U.S.” throughout the data analysis. The aim of the first step is to examine whether 

military decision makers favor linear over nonlinear thinking, and whether there is a 

difference in the baseline linear/nonlinear thinking style balance between U.S. and non-

U.S. participants.  

2. Explanation of Hypothesis Two 

The second step of the experiment involves a common vignette for all 

participants, followed by one of three treatments: control, linear, and nonlinear. Subjects 

were randomly selected for each of the three treatments, with 32 participants receiving 

the control, 33 receiving the linear treatment, and 33 receiving the nonlinear treatment. 

The total sample size was 98 participants.   

• Hypothesis Two: The way a problem is framed affects the thinking style 
balance employed by the military decision maker. 

The aim of step of this step is to determine the degree to which problem framing 

affects an individual’s decision making and thinking style balance. A key aspect of 

military decision making comes in the form of a commander’s guidance. This is typically 

the opportunity for a military commander to articulate his intent, set constraints and 

restraints, and clearly communicate his desired end state. Ideally, and in accordance with 
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the principle of mission command, the commander will avoid telling his subordinate how 

to solve the problem. With a clear indication of what needs to be accomplished, it should 

be left to the decision maker to decide how the problem is solved—in accordance with 

the aforementioned commander’s guidance.   

This step of the experiment is designed to examine whether the content of a 

commander’s guidance can alter the baseline thinking style scores from Step One. 

Specifically, does a linear commander’s guidance cause the officer to apply a more linear 

problem-solving approach than identified in the baseline (pre-vignette)?  Likewise, does a 

nonlinear commander’s guidance result in a shift towards a more nonlinear approach 

when compared to baseline scores?  In addition to whether subjects have an overall shift 

towards more linear or nonlinear thinking styles, it is also possible to examine the seven 

components of nonlinear thinking separately to determine if any of them are particularly 

sensitive to commander’s guidance. To fully operationalize this hypothesis, each of the 

three subject groups are given five minutes to reflect on their respective commander’s 

guidance and identify how they would proceed with solving the problem identified in the 

vignette. All participants are then presented with another 24 questions from the 

LNMTSA (Vance, 2013), which provides post-vignette scores to compare to the 

baselines.   

3. Explanation of Hypothesis Three 

The time taken to complete the experiment is another dependent variable that 

provides valuable insight into the role of problem framing in military decision-making.   

• Hypothesis Three: When a decision maker is given linear guidance, they 
take longer to solve a problem than if given nonlinear guidance. 

The elapsed time to complete the experiment is recorded for each of the 98 

participants. The aim of this step is to determine whether a commander’s guidance can 

impact the time taken for an officer to solve a problem. While the time taken does not 

necessarily relate to the quality of the decision, it is nevertheless a critical aspect of 

military problem solving.  
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IV. DATA AND DATA ANALYSIS 

A. GENERAL 

The first step of the experiment involves all participants completing 24 questions 

from the LNMTSA (Vance, 2013). Answers to these questions were used to create three 

variables (Vance, 2013): the linear score, the nonlinear score, and the thinking style 

balance (between linear and nonlinear). Adding up the responses for the three linear 

questions and dividing by three calculates the linear score. Adding up the responses for 

the 21 nonlinear questions and dividing by 21 calculates the nonlinear score. The 

nonlinear score is further subdivided into seven scores that reflect the seven components 

of nonlinear thinking. Adding up the three responses for each respective component and 

dividing by three calculates the score for each component of nonlinear thinking. The 

maximum score for linear thinking, nonlinear thinking, or any of the nonlinear thinking 

components is five. The lowest possible score is one. The overall thinking style balance 

(between linear and nonlinear) is calculated by subtracting the overall nonlinear score 

from the overall linear score. The more positive the thinking style balance score, the more 

linear dominant the participant. Conversely, the more negative the thinking style balance 

score, the more nonlinear dominant the participant. The highest possible thinking style 

balance score is 4.0, while the lowest possible score is -4.0. A strongly balanced 

linear/nonlinear profile score is between 0.5 and -0.5 (Vance, 2013). A profile is 

considered highly versatile if the thinking style balance is between 0.5 and -0.5, and the 

overall linear and nonlinear scores are each greater than 4.0. A profile is moderately 

versatile if the thinking style balance is between 0.5 and -0.5, and the overall linear and 

nonlinear scores are between 3.0 and 4.0 (Vance, 2013).  

B. PRE-VIGNETTE DATA 

The baseline data following Step One of the experiment are presented in Table 1. 

As expected, the average linear score is greater than the average nonlinear score, with an 

average thinking style balance of 0.149. Applying the aforementioned criteria for highly 

and moderately versatile profiles, the baseline indicates 5 and 42 participants, 
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respectively. The data suggests that Hypothesis One is correct:  Military decision makers 

have a baseline thinking style that favors linear thinking over nonlinear thinking. The 

data also suggests that few (only 5.1%) of military decision makers, who are all enrolled 

in a military postgraduate education program, are considered highly versatile thinkers. 

This is further discussed in the next chapter. 

Table 1.   Average Baseline Thinking Style Scores  

VARIABLES BASELINE (pre-vignette) 

  

Average Linear Score 3.840 

Average Nonlinear Score 3.691 

Average Thinking Style Balance 0.149 

  

Average Intuitive Thinking 3.167 

Average Insightful Thinking 

 

3.429 

Average Creative Thinking 3.585 

Average Flexible Thinking 4.010 

Average Imaginative Thinking 3.939 

Average Emotional Thinking 3.997 

Average Value-Centered Thinking 3.714 

  

Number of Highly Versatile profiles 5 (5.1%) 

Number of Moderately Versatile 

 

42 (42.9%) 

  

Observations  98 

 

The only independent variable to the baseline thinking style score in Step One of 

the experiment is the nationality of the participants. Participants were asked to identify 

their nationality prior to completing the first section of the survey. Seventy-six percent of 
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participants are from the United States, while the other 24% are from nations other than 

the United States.   

It is interesting to find that the average baseline score for U.S. participants is 

0.248 higher than for their non-U.S. counterparts, as displayed in Table 2. This finding is 

statistically significant, and raises many interesting questions for future research. In 

particular, is the finding a result of training and education systems within the respective 

militaries of the participants, or is the difference in linear bias a result of factors prior to 

military service?   The significance of this finding is discussed further in Chapter V.  

Table 2.   Linear Score for U.S. Versus Non-U.S. Participants   

VARIABLES BASELINE LINEAR SCORE 

  

United States 0.248* 

 (0.140) 

Constant 3.653*** 

 (0.122) 

  

Observations 98 

R-squared 0.0315 

Standard errors in parentheses  

***p < .01, **p < .05, *p < .1 

 

C. POST-VIGNETTE DATA 

The second hypothesis relates to Steps Two and Three of the experiment. Step 

Two involves a common vignette for all participants, followed by one of three randomly 

assigned treatments: control, linear, and nonlinear. After communicating how they would 

solve the problem in accordance with their respective treatments, participants were given 

Step Three of the experiment, the final 24 questions of the LNMTSA (Vance, 2013). The 
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second set of 24 questions provides post-vignette scores for linear thinking, nonlinear 

thinking, and thinking style balance. In addition, these questions also provide a score for 

each of the seven components of nonlinear thinking.   

Table 3 displays the average change for linear thinking, nonlinear thinking, and 

the seven nonlinear thinking components for each of the three treatment groups. 

Unexpectedly, Hypothesis Two was found to be false. There was not a statistically 

significant change in overall thinking style between the three treatment groups.  

Table 3.   Average Changes in Linear and Nonlinear Thinking Post-Vignette   

VARIABLES Control 

 

Linear 

 

Nonlinear 

 *Average Change    

    

Linear Score -0.135 

 

-0.192 -0.182 

Nonlinear Score 0.007 -0.077 -0.007 

Thinking Style 

 

-0.116 -0.095 -0.175 

    

Intuitive Thinking -0.094 -0.051 -0.141 

Insightful 

 

 

0.219 0.152 0.162 

Creative Thinking 0.104 -0.086 0.081 

Flexible Thinking -0.115 -0.121 -0.121 

Imaginative 

 

0.135 -0.030 0.000 

Emotional 

 

-0.042 -0.212 0.061 

Value-Centered 

 

-0.156 -0.182 -0.091 

 

There is, however, a finding that provides partial support for Hypothesis Two. As 

displayed in Table 4, the linear treatment group displayed a statistically significant 

decrease in emotional thinking, which is a component of nonlinear thinking. On average, 

the participants who received the linear treatment have post-vignette emotional thinking 



 
 

31 

scores that are 0.254 lower than the control or nonlinear treatment groups. This is an 

extremely interesting finding that is further discussed in Chapter V.   

Table 4.   Linear Treatment and Emotional Thinking   

VARIABLES Post-Vignette Emotional Thinking 

  

Baseline Emotional Thinking 0.155* 

 (0.0897) 

Linear -0.254** 

 (0.0991) 

Control 0.160 

 (0.0989) 

Constant 3.439*** 

 (0.380) 

  

Observations 98 

R-squared 0.135 

Standard errors in parentheses  

***p < .01, **p < .05, *p < .1  

Additional class controls not shown  

 

The final dependent variable examined is the time taken to complete the 

experiment. As expected in Hypothesis Three, the linear group took a statistically 

significant greater length of time to complete the experiment. Displayed in Table 5, the 

linear group took, on average, 171 seconds longer than the nonlinear or control groups. 

This finding is of particular interest as it contradicts a key rationale for linear thinking in 

the military—which is increased decision-making speed. This finding is further discussed 

in Chapter V.   
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Table 5.   Linear Group and Time Taken to Complete Experiment   

VARIABLES Time taken to complete experiment 

  

Nonlinear -22.89 

 (63.12) 

Linear 171.4*** 

 (57.67) 

Constant 946.2*** 

 (91.15) 

  

Observations 98 

R-squared 0.267 

Standard errors in parentheses  

***p < .01, **p < .05, *p <.1  

Additional class controls not shown  
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V. DISCUSSION 

A. FINDINGS 

Chapter IV outlined the statistically significant data from the experiment and 

introduces the findings in relation to the three thesis hypotheses. The following six key 

findings from the data analysis are discussed in this chapter: 

1. Military decision makers have a baseline thinking style that favors linear 
thinking over nonlinear thinking. 

2. A majority of the participants (52%) are below the threshold for being 
even “moderately versatile thinkers.” 

3. The baseline thinking style for U.S. officers is significantly more linear 
than for non-U.S. officers. 

4. On the one hand, the impact of framing was minimal. In particular, there 
was not a statistically significant change (pre- versus post-vignette) in 
overall thinking style between the three treatment groups (as a result of 
how the problem was framed). 

5. On the other hand, framing had two critical results. First, the linear 
treatment resulted in significantly lower emotional thinking scores (post-
vignette) compared to the control or nonlinear treatment groups. 

6. Finally, the linear treatment group took significantly longer to complete 
the experiment than the control or nonlinear treatment groups. 

Overall, the findings can be grouped into two broad categories. The first category 

includes the findings that are independent of the experiment vignette (reflecting the 

survey component of the study). These incorporate the first three findings listed above 

and represent baseline thinking characteristics of the participants. While the first 

finding—military decision makers favor linear over nonlinear thinking—was expected, 

the second and third unexpected findings provide unique insight into the baseline 

thinking styles of mid-level officers. This chapter discusses these findings with an aim to 

explain the results with the theory from Chapter II. 

The second broad category includes Findings Four, Five, and Six. These three 

findings result from the experimental study and offer insight into the effects of problem 

framing on military decision makers. The fact that problem framing did not prove to have 

a statistically significant impact on post-vignette thinking style balance is an unexpected, 
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yet valuable finding. This chapter discusses potential causes for this finding, focusing on 

the heuristics and biases of military decision makers. The observed decrease in the linear 

group emotional thinking is also unexpected and is discussed based on current literature 

in the field of emotional intelligence. Finally, the result that the linear group took 

significantly longer to complete the experiment is discussed, challenging a longstanding 

belief in military culture that linear thinking is faster than nonlinear thinking. 

Since this thesis is concerned with thinking style balance and fostering nonlinear 

thinking skills, the cross section of the participant pool is ideal. Assuming a lifelong 

career, officers at the O-4 level are approximately mid-way through their military service 

and have been significantly influenced by military culture and professional military 

education. Future employment will require increasingly advanced thinking skills, with an 

emphasis on strategic thought. Capturing data on participants at this rank level is valuable 

for two reasons. First, it provides a snapshot of thinking style at the mid-point of an 

officer’s career. This is tremendously valuable in that it encompasses all of the 

components that form an individual’s thinking style, including formal education, military 

culture, professional military education (PME), and life experiences, just to name a few. 

At a minimum, the data can be used to determine whether the current baseline thinking 

style for an O-4 is at a satisfactory level for optimum decision making at higher rank 

levels. Second, the data provides an indication of what, if anything, can be influenced by 

problem framing at the mid-point of an officer’s career. Nevertheless, it is important to 

recognize that additional studies need to demonstrate the generalizability of these results 

to other officers, both inside and outside of the SOF, as well as to other decision makers 

more generally. 

B. BASELINE THINKING STYLE DISCUSSION 

As presented in Chapter IV, the average baseline linear score is greater than the 

average baseline nonlinear score, with an average thinking style balance of 0.149. While 

this finding was very much expected, it is impossible to determine what causes this 

tendency towards linear thinking in the military. It is important to note that the 

contributing factors to an officer’s thinking style cannot be viewed in isolation. Similar to 
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Figure 1 in Chapter II, the way an individual solves problems and makes decisions is a 

complex adaptive system. Nevertheless, some of the key components of such a system 

are presented in this section, offering multiple topics for future research and additional 

experimentation. 

Starting from the beginning of an officer’s career, military recruitment and 

selection could be one contributing factor to a particular type of thinking style. It is quite 

possible that the young men and women who are attracted to military service have a 

tendency towards linear thinking. Moreover, it is possible that applicants who are 

selected for service are in part successful based on their analytical thinking abilities. If 

this is in fact the case, and if the military desires more balanced thinkers, then a logical 

first step is to focus on recruiting individuals with these attributes. A moderately versatile 

thinker would still perform well in analytical linear tasks, but they would also perform 

well in environments that require innovation and creativity. A shift towards recruiting 

officers with a more balanced thinking style would increase the pool of officers at each 

rank that have these attributes, decreasing the training burden on the military 

organization. 

Formal undergraduate university education is another aspect of an officer’s career 

that can influence their thinking style. While it is impossible for the military to control 

the university education of all officers, it is possible to influence the curriculum of the 

military academies. Even in technical degrees such as science or engineering, it would be 

prudent to include courses in design thinking and other nonlinear topics in an effort to 

promote balanced thinking at the start of an officer’s career. Unfortunately, it is a huge 

undertaking to study the feasibility and effectiveness of such an initiative, but the fact 

remains that nonlinear thinking should be introduced as early as possible.  

Despite the attributes of a new military recruit, or the curriculum of an officer’s 

undergraduate education, the most significant components that can influence an officer’s 

thinking is military culture and PME. These are also the two components that can be 

influenced by the military organization and modified accordingly to create more balanced 

thinkers. This was introduced in Figure 1 in Chapter II as a complex adaptive system. 
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Officers are systematically rewarded for linear thinking, given PME opportunities that 

foster more linear thought, then rewarded for their performance though promotion to the 

next rank. What the data shows is that linear thinking is dominant over nonlinear thinking 

before officers are even given a problem to solve. It is highly likely that the analytical 

problem solving taught in basic military training sets the tone for military thinking 

throughout one’s career. The MDMP is a highly prescriptive analytical tool for problem 

solving that offers extremely little latitude for so called “out of the box” thinking. Early 

PME is focused on MDMP, and it serves as the foundation for problem solving in 

military culture. This mindset is consistent even for PME at the O-4 level, where officers 

are instructed on the “operational” level of warfare at Command and Staff College. The 

curriculum for Command and Staff College, which is supposedly geared towards 

preparing an officer for employment at the O-5 level, is still highly linear in nature. Some 

services mention the term “design” (e.g., USMC), but this is not consistent with any 

current rendition of true design thinking. Even when learning doctrine for operational-

level planning at the brigade level and above, the processes are still overwhelmingly 

linear and analytical. The bottom line is that by the time officers are at the O-4 level, they 

have been highly influenced by PME with a very linear focus. This linear focus is 

ingrained in military culture and thus officers are reluctant to change.   

The positive aspect of this situation is that some officers are gaining exposure to 

balanced thinking. The predominant platform is through formal postgraduate education, 

with NPS serving as a perfect example. The Defense Analysis department in particular 

has embraced design thinking, offers a course in “dealing with wicked problems,” and 

encourages groups of students to work on multisemester projects utilizing strategic 

design as the primary tool. Unfortunately, however, the officers exposed to this unique 

learning opportunity represent a very small minority. Furthermore, the data suggests that 

even officers enrolled in postgraduate education may still have a strong linear thinking 

bias.  

The baseline data indicates that 5.1% of the 98 participants are highly versatile 

thinkers, while 42.9% are classified as moderately versatile thinkers (Finding Two). 
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Under these criteria, a slight majority of the participants (52%) are below the moderately 

versatile thinker threshold. This finding is somewhat surprising considering that all 98 

participants are military officers enrolled in postgraduate education at the Naval 

Postgraduate School. While thinking style does not directly reflect on an officer’s overall 

level of intelligence, the literature does support that a lack of balance can impede 

strategic thought. A hypothesis for the lack of highly versatile thinkers is that O-3 and O-

4 officers are already well entrenched in their thinking styles. Despite potential exposure 

to balanced thinking styles at NPS, it is quite likely that a military decision maker’s 

default problem-solving approach is resistant to change. This can be partly explained 

with heuristics and biases, and is further addressed when discussing Finding Four. 

Another surprising finding is that the baseline thinking style for U.S. officers is 

significantly more linear than for non-U.S. officers (Finding Three). Once again, it is 

extremely difficult to determine what causes this result. This experiment did not test for 

potentially highly influential independent variables such as national education systems. 

For the purpose of this discussion, only factors within the sphere of military control are 

examined. Within the military organization, the two primary contributing factors to 

forming an officer’s problem-solving approach are formal institutional training (in the 

form of PME) and doctrinal processes/standard operating procedures. It is hypothesized 

that in these regards, the U.S. military may have a more linear focus when compared to 

international partners. It would be highly valuable to conduct further research that 

examines the differences and similarities of PME and military problem-solving doctrine 

between nations.  

Looking back at Figure 1 in Chapter II, the current incentive structure for both the 

U.S. and Canadian militaries is merit-based, with PME requirements at each rank level. 

The PME curriculums focus on linear and analytical processes, which directly relate to 

the planning and problem-solving doctrines employed in daily operations. It is difficult to 

pinpoint exactly the origin of the preference for linear thinking. Since linear thinking is 

so ingrained in military culture and operations, it is the focus of PME and advanced 

military training. When officers receive this PME and training, they are further 
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incentivized to employ more linear thinking. A possible intervention point to break this 

vicious cycle is presented in Chapter VI. 

C. POST-VIGNETTE THINKING STYLE DISCUSSION 

While the previous discussion looks at the survey results supporting Hypothesis 

One, what are the implications of the experimental findings regarding Hypotheses Two 

and Three? The data shows that there is not a statistically significant change (post-

vignette) in overall thinking style between the three treatment groups resulting from how 

the problem was framed, as claimed by Hypothesis Two. While this result is unexpected, 

it might be tied to the initial finding that military decision makers have a linear bias. 

Studies suggest that “people rely on a limited number of heuristic principles which 

reduce the complex tasks of assessing probabilities and predicting values to simpler 

judgment operations” (Gartner, 1997; Kahneman & Tversky, 1974, p. 1).   

In a similar fashion, military organizations make strategic decisions based on sets 

of dominant indicators (Gartner, 1997, p. 44). These indicators represent the most 

important quantitative data to the organization and form the lens through which a given 

problem is perceived. Making decisions based on dominant indicators is in large part a 

linear process. The decision maker starts with a departure point based on pre-determined 

organizational preferences, thereby shifting focus towards these indicators in a 

predictable and systematic fashion. This pre-disposed train of thought has the potential to 

impede nonlinear thinking and offers support to the findings of Hypothesis Two.   

In particular, two heuristics are at play when the decision maker is faced with the 

experimental vignette: representativeness and availability (Kahneman & Tversky, 1974). 

Representativeness is when people assign probabilities that two events or processes are 

related based on the degree to which they resemble one another. For instance, when 

Event A is highly representative of Process B, the probability of A originating from B is 

judged to be high (Kahneman & Tversky, 1974, p. 2). In the context of this thesis, the 

representativeness heuristic takes hold immediately upon the officer reading the problem-

solving vignette. In this case, the event is the problem, and the process is the thinking 

style employed by the officer. The illusion of validity is the specific aspect of the 
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representative heuristic that may help to explain Finding Four. This illusion is based on 

an unwarranted confidence that linear thinking is a good fit for solving the problem 

(Kahneman & Tversky, 1974, p. 5). This unwarranted confidence is formed from a 

pattern of consistency—using linear thinking to solve military problems—that has 

developed over an officer’s career. As a result, the officer employs the thinking style that 

he deems appropriate, based on the patterns he has used and been exposed to while in the 

military. As already discussed, this finding highlights a vicious cycle that promulgates 

linear thinking regardless of the problem space. The officer is choosing his thinking style 

based on a learned pattern, as opposed to what would be optimal to solve the problem. 

Regardless of the commander’s guidance (the treatment), the representativeness heuristic 

has already set the officer down a linear thinking path. 

The second relevant heuristic to this thesis is availability. This refers to the 

tendency of people to assess frequency or probability of a particular event by the ease 

with which the decision maker can recall similar events (Kahneman & Tversky, 1974). 

Specifically, officers are succumbing to cognitive biases due to the retrievability of 

instances. In this case, participants are simply thinking back to similar problems they 

have been asked to solve. Given the results of Finding One—that military officers favor 

linear thinking—it is likely that similar past problems were solved using linear thinking 

techniques. Similar to the representativeness heuristic, a commander’s guidance is not 

sufficient to overcome the default thinking style employed by the officer.   

The most recent literature provides an explanation for the role of intuition in 

decision-making heuristics and biases (Kahneman, 2011, p. 4). Specifically, there is a 

focus on the flaws of intuitive thought in decision making (Kahneman, 2011, p. 10). Of 

particular importance to this thesis is the fact that “prolonged practice” and “skill” are 

critical ingredients of intuition, offering a more holistic view of what forms intuitive 

judgment. This latest research supports the idea that a military decision maker may 

indeed come to an optimum decision based on his intuition, which is formed by his skill 

and prolonged practice. The question remains, however, how does one know when 

intuition is being negatively affected by heuristics and biases?  Furthermore, at what level 
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does a military decision maker become expert enough to rely on his intuition when 

making decisions?  Even more important to consider, how does intuitive thought hinder 

nonlinear thinking that could possibly lead to a more optimum decision?  The data from 

this thesis supports the fact that individual thinking style is not easily influenced. There is 

a complex balance between intuition (skill and practice), heuristics, and biases that 

determine how a military decision maker solves a problem. It is hypothesized that a 

commander’s guidance (linear or nonlinear) is simply not sufficient to influence an 

officer’s thinking style balance. 

The fifth finding is that the linear treatment resulted in significantly lower 

emotional thinking scores (post-vignette) compared to the control or nonlinear treatment 

groups. Since emotional thinking is one of the seven components of nonlinear thinking, 

this finding does support the second hypothesis. The commander’s guidance (the 

treatment) did have an impact on emotional thinking scores. It is particularly interesting 

that rather than an increase in emotional thinking for the nonlinear treatment, there was a 

decrease in emotional thinking for the linear treatment. On average, the participants who 

received the linear treatment have post-vignette emotional thinking scores that are 0.254 

points lower than the control or nonlinear treatment groups.   

This finding suggests that an individual’s propensity to apply emotional thinking 

is actually decreased when a problem is presented with linear commander’s guidance. 

Therefore, as expected, linear problem framing has the potential to stifle components of 

nonlinear thinking, and increases uniformity of thought in a given organization. If a 

particular commander always provides highly linear guidance in line with historical and 

cultural norms, the data suggests that emotional thinking will be suppressed. This finding 

may be somewhat explained by the losses/gains frames discussed in Chapter II. 

Specifically, Kahneman and Tversky (1983) explained the framing of outcomes. They 

revealed that when a problem is viewed in a losses frame, decision makers are more risk 

seeking, while in a gains frame they are more risk averse (Kahneman & Tversky, 1983). 

When a military subordinate is given a problem by his superior, the default frame is one 

of gains. The subordinate is simply expected to apply the doctrinal—and culturally 
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accepted—organizational problem-solving tools to complete the task. Completing the 

task in accordance with the commander’s intent will be rewarded, and there is little 

incentive for taking undue risks. Even if the subordinate is inclined to apply nonlinear 

thinking—specifically emotional thinking in this case—a linear commander’s guidance 

may be enough to bring the subordinate’s thinking style back to a linear bias. Therefore, 

the gains frame of the subordinate makes him more risk averse, resulting in less incentive 

to apply nonlinear thought. 

The sixth and final finding is that the linear treatment group took significantly 

longer to complete the experiment than the control or nonlinear treatment groups. While 

this may perhaps contradict a belief in military culture that linear thinking results in faster 

decision-making, it is in fact an expected finding. The reason for this expectation is that 

problem solvers become more concerned with the process, rather than the quality of the 

solution. Similar to the explanation for Finding Five, when a subordinate receives a 

problem from his superior, there is a generally accepted doctrinal process to solve it. A 

linear commander’s guidance may go as far as demanding to see the linear process that 

was followed, essentially verifying that the decision-making status quo was adhered to by 

the subordinate.  

The result of the linear thinking expectation focuses the attention of the 

subordinate on the process, rather than finding an optimal solution. Depending on the 

subordinate’s familiarity with the preferred organizational linear process, it may take 

considerable time to think through the required steps, let alone solve the actual problem. 

The data shows that the time taken for the linear treatment group was significantly 

longer, suggesting a very strong correlation. Simply put, in addition to the 

aforementioned benefits of nonlinear thinking for decision quality, nonlinear/balanced 

guidance can also lead to faster decisions.   

The combination of these six findings provides extremely valuable insight to 

military commanders. First, as expected, subordinates will enter problem-solving tasks 

with a linear thinking bias, and the majority will fall below the threshold for being 

considered moderately versatile thinkers. Until professional military education and 



 
 

42 

organizational culture evolve to embrace nonlinear thinking, the onus is on the 

commander to influence subordinates towards a balanced thinking style. While the 

commander’s guidance may not be sufficient to alter the overall thinking style balance of 

his subordinates, it does have the power to impact certain components of the decision-

making process. Specifically, linear guidance is shown to reduce emotional thinking, 

which is a key component of nonlinear thought. Furthermore, linear guidance is also 

shown to increase a subordinate’s time taken to solve a problem. This suggests that linear 

guidance may be sub-optimal for certain types of military problems, and the commander 

can indeed influence the thinking style used by his subordinates to a certain degree. 

The deficiency in military nonlinear and strategic thought can be described as a 

vicious cycle. There are numerous potential intervention points to target in an effort to 

improve military thinking, and this thesis serves to highlight one particular aspect. The 

way a superior frames a problem to a subordinate has an impact on the cognitive 

approach used to solve a problem. If a commander seeks an innovative and creative 

solution to a particular problem, it is important that his guidance is not linear in nature, 

for this has the ability to stifle balanced thinking. Furthermore, military organizations will 

only grow to accept a balanced thinking style if there is widespread exposure to and 

acceptance of this new way of military thinking. Commanders hold positions of influence 

to spark such change, and a critical first step is to foster balanced thinking at every level. 
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VI. RECOMMENDATIONS 

Future research should focus on gathering data for a similar sample of civilian 

participants and officers outside of a postgraduate school setting. In particular, it would 

be valuable to determine if the majority of civilian postgraduate students would also fall 

below the threshold for being “moderately versatile thinkers.”  It would also be 

interesting to compare baseline thinking styles (pre-vignette) between military and 

civilian counterparts. A broader sample of military personnel would also add insight to 

the findings. Expanding the experiment to both lower and higher ranks, as well as 

conducting it in active duty units, would provide a richer overall sample. The higher 

baseline linear thinking scores for U.S. officers compared to their non-U.S. counterparts 

also deserve further study. Perhaps the U.S. military can look to international partners for 

professional military education practices that develop nonlinear thinking skills? 

The model for Canadian officer progression/assessment is used to explain a 

possible intervention point for disrupting the vicious cycle discussed in Chapter V. As 

displayed in Figure 1, the military focus on linear thinking, and the inherent rewards, 

ultimately trump the incentives for strategic thinking. The vicious cycle depicted by R2 in 

Figure 1 highlights the core problem, which is the officer incentive structure. It is 

important to note that the incentive structure is not unique to officers; rather, the same 

structure exists for all rank levels in the Canadian Armed Forces. This thesis, however, 

focuses on officers at the O-3/O-4 level who will soon be responsible for thinking 

strategically at higher appointments and ranks. 

A recommended way to stop the R2 cycle is to target the career-long  positive 

reinforcement that rewards linear thinking skills. The current incentive structure rewards 

O-3 and O-4 officers who can best apply the military decision-making process (MDMP) 

and operational planning process (OPP), respectively. Both the MDMP and OPP are 

highly linear analytical problem-solving tools. They form the bedrock of military 

planning, and officers who expertly apply these tools are rewarded with strong annual 

assessments. Strong annual assessments lead to additional PME opportunities, which 
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eventually result in an officer being ranked high enough among his peers for promotion. 

A balance between linear and nonlinear thinking is required to stop both the R1 and R2 

vicious cycles.   

The current Canadian Forces Personnel Appraisal System (CFPAS) does not 

include any assessment criteria that reward nonlinear thinking or creativity. The initial 

recommendation is therefore quite simple. The CFPAS process should be updated to 

include criteria that are directly related to nonlinear thinking. While this intervention 

appears quite subtle on the surface, it is reasonable to believe that changing the incentive 

structure will change behavior. It is not a matter of officers under the current system 

consciously evading nonlinear thinking; rather, it is a matter of opportunity cost. Under 

the current CFPAS incentive structure, officers are simply not rewarded for 

demonstrating criteria that are not on the assessment form. Therefore, time is better spent 

on the status quo linear thinking criteria that are inherent in the incentive structure. 

Simply put: change the incentive structure, change the behavior. 

While a modified incentive structure is easy to hypothesize, facilitating such a 

change in a military institution is not without hurdles. First and foremost, the intervention 

must be data-driven, demonstrating a causal link between the incentive structure and 

desired performance. An additional experiment is recommended to study the impact of 

adding nonlinear and creative incentives to military problem solving. If experimental data 

can show a causal link, then the intervention will have a far greater chance of gaining 

support and momentum. 

The next aspect of the model of change involves a network of like-minded people 

who will support the intervention. The selection of these personnel must be methodical 

and calculating, ensuring that a strong base of support exists to champion the 

intervention. The starting point should be training and development officers (TDOs) and 

personnel selection officers (PSOs). These officers are responsible for developing 

training programs throughout the Canadian Armed Forces, as well as identifying the 

attributes and skills required for military personnel. They would be valuable resources for 

refining and administering the experiment, and achieving their “buy-in” at an early stage 
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would create strong momentum for pushing this initiative. Furthermore, the involvement 

of the TDO and PSO would add heightened accountability and validity to the data gained 

from the experiment, enhancing the credibility of the entire process.   

The third aspect of the model of change is based on selecting an organization 

where there is a belief that change can occur. Ideal organizations are small units that 

embrace innovation and promulgate cultures that welcome new ideas. Such an 

atmosphere is ideal for implementing an augmented CFPAS process that will change the 

incentive structure to support nonlinear thinking and creativity.  

  



 
 

46 

THIS PAGE INTENTIONALLY LEFT BLANK 



 
 

47 

APPENDIX A.  IRB APPLICATION 

 

t.astup:lam: l·lS·B NPSIRB 
Initial Review Application 

Onlvcompleta gckcqaswill be reviewe:l bVtha I-IRPP Soe:ialist. Toansui"Q your ra;lala scompleta I"QfarencE! the IRB appltatbn 
\J I l lll lJ fll. kd S lJ .l I l kd.J tu R.kk. N I .Y.al E:.tJ • HA 20:. yu• dilLE:!) ·~ :1 IE:!E:W u II) b!S!: yE:!. U 1111 LUIIIb!E:! E:!b!S;!L "' ' ' YU!E:!II d ldb!S;!III lib!). UUIIII -

PI01lXolol 
I 

Researcn Basics 
I 

1 Title of the IFostE!ring Thinking StylE! BalancE!: 
I"QSE!alth. 

lmpltatbns for Professional Military 6:iucatbn and P10blem F~e~ming 

2.1nvestigatcrs. liSC<t&iKiOnd RSe<Nletsmasf)alt:ltep~e. 

- Principallnves:igator 
NamE! I TitlE! I Dept. I Rolesard Resp:msibilities in thE! Aesean:h 

Dr.Loo Blanl<sn Assistant Professor IDA Thesiscdviscr, principal investigator. I"QCruitmE!nt, &data analysis 
- C~lnvestgatcr (s), Student lnvestigator(s) &I<Qy Resaarch PersonnE!I 

NamE! TitlE! Dept. Rolesard Resp:msibilities in thE! Aesean:h 

Dr. Soott GannE!r Visiting PIOfessor DA Thesisadviscr, invE!!tgator. I"E!cruitmE!nt, &dataanatysis 

Maj Mthael La~lanTS StudE!nt DA StudE!nt lnvE!stigato~ I"E!cruitmE!nt, &data analysis 

Research Summary 

3 RequE!stE!d s1an datE! ~Oct 2014 J l4 Est1matE!d compiE!t1oo datE! 1:; Mar20 15 Jls. Will SUIVE!YS be usEd? D No jR Yes 
6.lsthis study in supp:~rt of student rcsoa~~:h? 16b. Is this "'«>arch part of a fundod p-cjoct? 

O No jRY es, <t0<fo «>P'O""'P'Opo!d. 181 No D Yes, attach approvEd p10posal and list JON: 1 I 
7 .ArE! invE!stigators unaftiliatQd with NPS E!ngcgE!d in thE! I"QSE!arth? lB.) No D Yes 
8. WhE!I"E! will thE! rE!search be performE!d? 8b. Will any research a:tivitiE!s lakE! pla:E! outsOE! thE! US.? 

E:oon at NP> J 181 No 

0 V QS, Qlladl floSC coonOy<\fiPIW<II<md ECfliG NViftw. 

9. SummarizE!ttE! obje:tivE!(s) of thE! I"E!searth including purp:~se, rE!sEerch QUE!stion, hypo:hE!sis & ta:kground information, litE!ratUI"E!, 
etc. 

ThE! aim of this 1 hE!s is is to (IQ ntify if thE! way a p10biE!m is framEd affE!ct s an i nd illid ual 's psyc hotg ical percE!pt bn oft h inking stylE! 
balancE!. C u rrE!nt I itE!ratu rE! suggE!sts that a balancEd apprca: h betwE!E!n I inE!ar and non I inaar thinking can providE! a "~E!rfu I 
synE!g}"' 10Ward optimal stratEgic thinking and militaryde:ision making (\fancE!, 2013, p. DS). ThE! probiE!m, howE!VE!r, is that such a 
balancE! is not ~n a currE!nt PMEdcctrinE!. FunhE!rmoi"E!, thE! militaryfccuson linEerthinting is p10motE!d in dailyoperatbns, stifling 
thE! SQVE!n re:q;nizE!d comp:mE!ntsof nonlinEar thinking (intuition, insight, ci"E!atillity, fiE!X bility, imcginatbn, E!motbn, and valuE!s)and 
sub seq UQ ntly i r h ibit ing stratEQ ic thought. ThE! rE!sEerc h q UE!stion is: Does thE! way a probla m is framEd affE!ct an i nd illid ual 's 
ps)'C hdc:g ica I perca pt bn of thin king style balance? 
Hyp:JthE!sis 1: s::>Fde:isbn makars, byvinuE! a thE!ir institutional training, gravitatE!towcrds linE!arthinking I"E!gardless of thE! probiE!m 
spa:E!. Hyp:JthE!sis 2: ThE! way a p10blem is framEd affE!cts thE! thinking style balancE! E!mpbyE!d by thE! militaryde:ision makar. 

10. OE!scribe the rE!SE!arch studydE!sign.A' m'd(iOnals,t><~~PiSnetded~<lt'~ <rs.:p<~t<tep<r9f!O)(fl€~<do(Cf'rrtq>pNc<ltiOnomfmrnme<~~pKf>OS4I. 

ThE! rE!search in•dvE!sthi"E!E! stE!ps: StE!ponE! is a 24 QUE!stion survE!ytoobtain a basE!IinE! fer a subject's thinking style balancE!. StE!ptwo 
providE!s su bje:ts with a preble m solving vig nE!ttE!. A ftE!r rE!Cd i ng thE! v g nE!ttQ s u bje:ts I"QCE!iVE! onE! of three trE!atmE! nts and a I"Q askad 
to solvE! tOE! prcblem. ~'tQpthi"E!E! 1s an add 1tona1 24 QUE!ston survQYthat a1msto ldE!ntrryrr tOQI"Q 1sa changE! 1n thinking stylE! balancE! 
as a rE!sult of the trE!atmE!nts. 
Please rQfE!rtothE! following ancchmE!nts fora dE!tailed E!Xplanation of thE! I"QSE!arth studydE!sign: 
1.linE!ar/NonlirE!arMultidimE!nsiooal Thinking StylE! AssessmE!nt (lNMTSA) lnstrumE!nt (4nnE!XA). 
2. ExperimE!nt rnE!thcdotgy (4nnE!x B). 
3. VignetT<! (Annex C). 
4.TI"E!atmE!nts IJ\nnE!XD). 



 
 

48 

 

11. De~ ribe in detail ti-e tasks subjects will be asked to ~rformard the arroum of tirre it will talte to comple1e ea:: h task. 
lt>Ciude tt.e- faN t<Jr'19f!Ofinouacdons, ot>Rto.udonseo:. 

1. Researcl"er will bref the experirrent ard purpose of ti-e research. Subje::ts will be as !ted to complete the consem form- 5 minutes. 
~.Subjects will be split imo th"'e equal groups (comrollirearard ronlirearl. -1 minute. 
~.Subjects will be asked to complete 24questions from the Lirear/Nonlinear Multidimensional Thinking Style Assessment (LN MTSAl 
lnstrurrent-8 minutes. 
~·Subjects from all three groups will read a corrrron vigrette ard a Commanc:Er's guk:tan::e based on whi: h group they are in- 4 
minutes. 
~·Subjects will te asked to provide a very brief overview of hOt.v they would c l-oose to solve ti-e problem,. wit l-out any constraints or 
requirerrents. They will be given a pad of paper and writirg instrurrent- tl"ey will te s10p~d after 5 minu1es. 
~.Subjects will be asked to complete 24questions from the Lirear/Nonlinear Multidimensional Thinking Style Assessment (LN MTSA) 
lnstrurrent-8 minutes. 
Deb ref- 2 minutes. 
~otal: 33 mins. All tasks will take pla::e in successbn. TI-e locatbn will be in a NPS class 10om within the Defense Analysis c:Epartrrent. 

12. The follcr.ving areas of research require approval outside NPS. Please check all that apply. 

0 Classified resean: h O Severe or unusual imrusions, either physical or physiobgical on humans subje::ts 

O Potential or inl"erem comroversial topics (those liltely to attract rredia covera~ ore haU~n~ by interest groups) 

Su bjed Population and Recruitment 
13. S~cial Populations. CbedraN t&atapply. 

18] Milka ry PerlOnnel l29 NPS Students D Non-English Speakers D Economi:ally/Politically/Edu:ationally Disad11amaged 

C DoD Person rei D NPS Empbyees O Foreign N:ltionals D Memally/Errotionally/Devebpmentally Disabled Persons 

O Comractors D Chil::lren Ut>d•' 18 D PrilOrers 0 Pregnam V\bmen I Fetuses 

0 Elderlyo,., JO 

14.list the in:: lusiontexdusbn criteria. 

~ny NPS studem of the Captain (0-3)or Major (0-4) rank is elgible. The~e a~e no exdusbns forag2, g2nder, service, or any 
~em:graphic criteria. 

15. Is the target popuBtion ac:Equate to provic:E the deternined sample size. O No 129 Yes 

16. Provic:E ti-e sample size ard the rationale for why that numter is c 1-osen. 

PartK:ipatOn in the e.:perimentwill be p~esented 10 1S0.300offiomat NPS. Thefinalsample sizewilldeperdonthe turoout me, OOYNoOer, the aim is toenrolllOO 
participants inolder10 make the d:m statistCal~sgnih::ant. 

17. Does the research involve the use of existing records? 

IZj No, skip to question 18. n Yes. describe thereco!ds, include thedara points and the numberofrecords. 
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17b.Are ti-e re::ords private? ~ No O Ves,atoxh proofofapproval to access theda03 br )OUrresearch. 

17c. For what purpose will these records be used? I[) To colle::t data O Identify potential subjects O Other,describe below. 

18. Will compensation be given to research subject? 18] No O Yes, describe the purpose of corrpensatbn. 

19. De~ribe ho.v potent a I subjects will te re:: ruited to pani: ipate in ti-e research. 

Potential subjects will be recru~ed from the NPS student body: 
. email will te ti-e rreans of recruitrrem (Jeferto Annex E) 

b. Subjects will be recruited follcr.virg IRBappro.,l 
. Subjects will only te soliciled for panicipation one tirre 

d. All recruitrrem will talte place on ti-e NPS campus ard through NPS information systems 
. The principal investQator, investigator, and stuc:Ent investigatorwill conduct ti-e recruitrrent 
. The Pri~ ipal investigatorand in>Jestgatorw ill not recru~ theirown studems 
~·Subject comact inforrretion will te obtained thro~..gh curriculumofficers 
h. No senbr lea::tership will be present or panicipate during recruitrrem activities 

A copy of ti-e re:: ruitrrent email is attacl"ed. 

20.1-bw will you minimize coercion ard undue infh.J!n::e durirg the recruitrrem process? 

Panic ipation will te strictly voluntary . 
. Only offi:e" of Captain and Major 10nk will be recruited 

b. No ombudsman will be used 
. f\b rremters of ti-e senbr lea::tership will s~..ggest, request, or claim supp:m of the research. 

Risk and Benefits 
21. Does the research involve any of ttese possible risks or harms to subjects? Checkall that apply. 

Ci u .. of deception J:j Physiological risk O Use of private records D Soc Bl orecooomi:al risk 0 Empbyment risk 

Ci Physical risk O Legal risk D Presema-tbn of materials that might be considered sensitive, offensive, threatening or c:Egra::tirg 

0 Po ssibe invasions of prilRICY of subjects orfamily n P10bing for personal or sensitive information 

f:i Manipulation of physiolcgical or sociallRiriables su::h as sensory deprivation, so::ial isolation, psycl"olcgk:al stresses 

22. De~ribe any foreseeable risks or discomfons asso:: Bted with the research. 

Risks are very minimal. however, tl"ey can rot be elininated completely. The followirg are fore<eeable risks: 

. upsetting subjects with survey questions. 
b. creating doubt in a subject that they are employing an optimumthinkirg stye balan::e in their military decisbn makirg . 
. creating qt..estions regardirg problem framing in past,c urrem, ard future workenvironrrents. 

d. c reatirg curiosity and competition arrorgst peers. 
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23. Explain what steps will be talten to minirrize risks and harms (rrentioned in Q21-22)and to prolect subjects' welfare. 

he foiiO\ving steps will te taken to rrinimize the foreseeabe risks k:tentifed in q~..estbn 22: 

. Subjects will be thoro~..ghly debriefed aftercompetirg the ex~rirrent. It will be mace dear that tl"ere is no correct or incorrect 
resp:mse to the survey. 
b. Subjects will be cebrefed that there is ro icent~ied link between theirthinking style balance and future performance or potential. 
. Scores will rot be calculated imrrediately after the experirrent ordisserrinated to ti-e subje::ts. 

24. Provice a descriptbn of the potential be refits of this research for irdividt.Bis, subjects, society, military or DoD/DoN. Explain ho.v 
risks are reasonable in reBtion to anticipated be refits. 

his resean:: h has direct and easy to implerrent tenefits to ti-e rrilitary. If hypotl"esis one is found to be trt..e, PME can be adjusted to 
reate a rrore balan::ed thinkirg style in military recision malters. If hyp::~tl"esis two is found to be trt..e, military eacers can frarre 

problems in a rrenrerthat prom:nes a balan::ed thinkirg style. 

Data Security & Monitoring 

25. Will you record ic=entifiers such as narre, social security number,address, telepl"one numberorany combination of rerrographic 
d:lta that could lead to ti-e irentif'=ation of a panicipant? 

18] No 
D Yes, Explain why it is necessaFytocollecr these tlentiffeFS. if )OU wll use a coding s~cem to protect against disclosure of 

iden tif~ers pe scribe below. 

26. Will you audio or video record subjects? 

~No 
O Yes, describe whatwll be recorded, why)Ouarerocording,iftherecording wll be transcribed and howyouwil/sal>guardthe 

1ecording. Ensure this inb!moFmation is iocluded in the consent b!m unde!''procedu~es''. 

27.1-bw will d:lta ard consent forms te ltept confirential durirg collection,. analysis, and s10rcge? 

All d:lta will be saved on a password p10tected corrputer. 1\b personal informatbn will be associated with ti-e data besires gereral 
dem:graphic data. All han::t copy consent forms and surueys will be bcked in stora~ in the defense analysis depanrrent. 

28. When approprBte, ti-e research plan is required to make adequate provisions for rronitoring ti-e data to ensure safety of subjects. 
Will you rronitor d:lta colection? 0 No 181 Yes,dex1ibe P-1' pkrn o:nno~b~d<~QJ. 

he experirrent will te rronitored by the stu:::tent investigator to answerqt..estbns and p10vide darificatbn if required. There are 
minimal foreseeable risks to the subjects. 
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ICon sent. Consent must be obtai red ard docurremed except wl-en waived or altered in accordance with NPS Policy. 

29a.Are you obtainirg consent from subje::ts? 
O No_ attach a Waiwror Nteration oflnfonned Consent Form and 5kip o::> questbn 31. 18J Yes 

29c. Will subjects sign ti-e consent form? 
O No_attacha l!ttiiwrofDoc<Knented ConsentForm 1ZJ Yes 

29b. Will you provid2 subjects with a consent form? 
CNo. attach a l!lbiwrofDoc<Knented Consent Form 181 Yes 

29d. Will the consent form will include all federally "'qui red elenrents of inforrred consent? 
D No_ attach a Waiwror Nteration oflnfonned Consent Form and 5kip o::> questbn 31. jgJ Yes 

30. Will you request to quote subjects? ~lib n Yes, ir>eludeadJf!dr boxcm bCOIU?I)({om)aslril)9 bt peMission Dqaoct. 

31. De~ribe the consent process and l-ow ti-e p:nential forcoert: ion or undue infh£nce will te mininized. 

Pease see attached consent form (An rex F). The stu:::tent investigator is responsible forobtainirg consent, and will provid2d the 
on sent forms in the classroom in person at ti-e teginning of the experirrent. Subjects willlteep a copy, ard the signed consent forms 

will te s10red in the Defense Analysis Departrrent for ti-e duration of ti-e research. 

All parti: ipatbn is strictly voluntary ard if subjects do rot sQn ti-e consent form tl-ey will not carry on with the experirrent. 

Principal Investigator's Statement of Assurance 
As the pnnc1pal1 nvest1gator I assurre overall responsibility fort he protect1on of human subjects. I assurre respons1b1hty forensunng 
ti-e integrity and ethical conduct of ti-e c~>irn~estigator(s) ard stud2nt researcher(s). 

I certify that at he co-in.estigator(s) and/or student re<earcher(s) iS/are trained and fully corrpetent to accomplish the goals and 
techniques stated in ti-e attacl-ed proposal ard have comple1ed the required ethics trainirg. 

It is my responsibility to ensure that legally effective inforrred consent/assent will be obtained using ti-e IRB approved consent 
cbcurrent in a::cordance with fede~al, 000/00N requirerrents prior to the start of research unless explicitly waived by the IRB. 

I will rot irrplerrent charges to approved research without IRB ard institutional approval except when necessary to eliminate apparent 
irrrrediate hazards to ti-e subject and will submit an arrendrrent to ti-e IRB afteiWards. 

I will inform ti-e IRB Chair or Vice Chair, ard the Medical Monitor (if research is greaterthan minimal risk) of any unanticipated p10bems 
and serbus adverse events within 24 hours. I will sub nit an unanticipated problemard serbus a::tverse events report form to the IRB 
within 5 days. 

I have no conflic1 of interest regating rre from performirg this researt: h. 

I will rreintain all research records on file; and I recognize that the IRB has ti-e authority to observe or have a third party observe the 
consent process and ins~ct allreseart: h records at any tirre. 

I urderstard that human subjects research activities, indu:::ting recruitrrent, may rot corrrrence until the IRB completes its review and 
recomrrerds approvatand ti-e President approves the research. 

I urderstard that a continuirg revew of ti-e research rrust be reviewed by the IRB ard app10ved by the Pres dent before the expiratbn 
d:lte or all research activities rrust s10p ard I will I submit a final report 10 the IRB. 

I have read. urderstard, ard agree to follow the NPS Instruction on ti-e Protection ofHurren Subjects. 

PI Signature: 
Now a:ceptingdigitct signaOJres. L__r ____ l Date!'-------' 
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IRB Application Guidance Document 
This document will help ensure you provide the information necessary for the IRB to review your research. 

Resecrch Basics 

1. Tdle of the Research. Pleaseensurethetitlelisted isconsistem across aiiRB cpplication documents. 

2. Investigators and Key ftesearth Personnel. The Principa lnvestgaor (PI) is the principa researcher who is ultimaely responsible 
for the con duct of the research. For student research the PI is the thesis advisor. Please list each person's role and responsibility in 
the research (i.e., obtcin informed consent, recruit subjects, anatvze dat~ design daa collection tool~ write pcper, etc.). 

Resecrch Summarv 

3. Requested s1altdate. This is the date you would like to startth e resecrch. Please note you rna,- not begin resecrch activities 
(in eluding subject recruitment) until the IRB end NPS President have cpproved your resecrdl. 

4. Estimated date of completion. On student resecrch projects the estimated date of completion cannot be greaterth en the student's 
grcdua:ion date. 

5. Will surveys be u.ed? Check the appropriate bat. Surve,-s conducted across multiple commands ma,- require addition a cpproval 
outsideth e NPS IRB. 

6. t thi; study in suppon of studentresearth or fuoJed project? If yes to either question, ~ach the approved proposal. Please note, 
the I RB cannot approve research that is not fir st cp proved by your depcrtment. 

7. Are researthers unaffiiBted with NPS engaged in the researth? Unaffiliated investigators are members of your resecrch team that 
are not NPS fa:ulty, steff, or student. All un ctfiliated investigators (including contractors) require assuren ceto conduct resecrch 
with hum en subjects. For addition a informa:ion contact Ms. Rikki Pan is, 831~56-~98, rapanist'Jnps.edu. 

8. Where will the researth tale place? If conducted over the phone, thro~.gh email, or on lin~ indica:e phone, online, or email. If in 
person, listth e name of the commen d(s), university/school(s), trcining site(s), ship(s), ac. 

8b. Will any researth actNiles tale plate outside the US? Host country cpproval to conduct resecrch and a host country ethics review 
is required for all research conducted outside the US. For addition a information contact the IRB \'lee Chair, Dr. Maiah Jaskoski a: 
831-656-3167 or majac:koc:@npsed•• 

~- Summarite the rcsearchobjectillts. lncludethefollowing: 
a. purpose of the resecrch 
b. research questions 
c. hypothesis 
d. relevant ba:kground in formation 

Do not sta:e Nsee research proposal:'' Provide a summery end if addition a spa:e is needed you mav reference the resecrch 
proposa. 

10. Describe the researthstudydesign.lf cdditional space is needed pleaseartadl a separatepcgetotheiRB cpplication. 

11. Describe in detail what tasl6 subjects will be as led to pertnm. 
a. Describe tasks in chronolcgica order (i.e. con sent, equipment caibration, da:a collection, post research a:tivitie~ etc.). 
b. Provide eno~.gh detcil so tha: someone not involved with the resecrch would be able to read the description and 

understand exa:tly wh a you are asking subjects to do. 
c. State when and where ea:h task will be complaed. 
d. State ha..v long each task is ecpeaed to take. This includes the time it tckes to obtcin consent, screening activities 

caibra:ion activitie~ data collection and post resecrch activities. 
If your research only involves the anaysis of pre-collected records, type N/ A in the box. 
Atta:h all data collection tools (i.e. surveys, interview protocol~ tests, etc.) 

Surveys and interviews conducted across multiple commands mav require additional apprawa outside the NPS IRB. C 

12. The following areas of research require approval outside NPS. Ch ed< all that apply. For additional information conta:t 
Ms. Rikki Penis,831-656-~98, rapmjc:@npsed•• 
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S1 !hjeq pop• !lffjon and Rem 1jtmenr 

13. Special I popu~tion;. Check all tha apply. The populations li!ted are considered vulnercble and may require addition a 
protections. The IRB will determinewhat additional protections are necesscry during the review process. 

14. Li;t the inclu;ion and e"lu;ion niteriill. Specifyth e charact:ristics tha must be met for in dividuasto be included and excluded 
from your studV. Include the following: 

a. Any experi en ces such as positions held, deployments. training, that will qua ifV or disqualify subjects. 
b. Include cge renge, gender, service, end any other demcgraphicsthat qualify or disqualify subjects. 
c. Subject cge range. Please note minors (under the cge of 18) requirethe assent from the minor end consent from the 

pcrents. 

15. Is the target popubtion adequate to proviJe the deterftline• samp~ size? Ch ed< yes or no. 

16. ProviJe the samp~ size and the rationale tn wfiVthillt number t; chosen. Provide en accurae number. Once you have enrolled 
the approved number of subjects enrollment must stop. To increase enrollment after approval, the PI must submit an 
cmendment for IRB review end approval. If your research only involves the enalysis of pr~collected records place a '0" in the 
b(J(. 

17. Does the researth ilvolve collection or ~e ofeakting recor4s? lfye~ include the following: 
a. Describe the records. 
b. list the data points provided in the records. 
c. State where the records ere located. 
d. Staethenumber of records you will access. 

B Are the records pritate? If you require permission, a pasSIIord, or you have to request access to the daa, it is private. Include 
then erne ofth e person or orgcnizaion that granted access end attadl a COPV of their cpproval. 

C. For wtat purpose will these records be used? Check the appropriae bat. 

18. Willcompen;ation be gNen to researth subjects? If yes, in cudethe following: 
a. Explain why compensaion is offered. 
b. Stae what the compensaion consists of end the estimated dollar value 
c. Describe how the level of compensation is daermin ed. 

Compensation for active duty military during normal busineSIS hours must meet the requirements of DoDI 3216.02. 

19. Describe how potential subjects will be recruited. Describe n detcil the recruitment procedures (how you will ask potential 
subjects to participae in your research). lncludeth efollowi1g: 

a. Describe how subjects are recruited (i.e., ~mail, phone, in-person, flyer~ group presentaions, etc.). 
b. Stae when potential subjects will be recruited. 
c. State the number of times each potential subject will be solicited to participate. 
d. Stae the location recruitmentwill take pla:e. 
e. Statewhowill conduct the recruitment. 
f. Include how potentia subject contact informaion will be obtained. 
g. Senior leadership mat not participae or be present during recruitment activities. 

Attach a1 recruitment maerials (i.e., ~mails, ftver~ scripts, Jresentation slide~ URL~ etc.). All recruitment maerials must 
in cludethe following: 

a. State the studV is research. 
b. Identify NPS as the institution performing the research. 
c. Cleartv state the purpose of the research. 
d. Describe procedures subjects are expected to perform. 
e. Describe realistic benefits. Ff no benefit, stae there is no benefit to the individua for participating. 
f. Describe foreseeable risks. 
g. State participation is voluntary. 
h. Describeth e sgn-up process. 

i. Include contact information for the principa investigctor and IRB chair. 
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2:1. Howwillvuu minimize coertionard undue influence during the recrulment process? Coercion occurs when en overt or implicit 
threa of h erm is intentionally presented in order to obtain compliance. Undue influence occursthro~..gh en offer of en excessive or 
in cppropriae reward or other overture in order to obtcin complien ce. Consider the follooing: 

a. Will officers end enlisted be recruited seperately? 
b. Will an ombudsmen be used? 
c. Are instructors recruiting their own students? 
d. Are members of senior leadership s~..ggesting, requesting, or claiming support of the research? 

Risks and Benefits 

21. Does the researth invollle anvot these possible rk16 or hillrms to subjects? Ch ed< a1 that cpply. 

22. Describe anvforeseeable rkksassocBted with the research. Common risks associated with research at NPS include: breach of 
confidentiaity, employment risk, stress rea:tions, end motion sickness. Describe ea:h risk in detail in eluding risks noted in Q21. 

23. Erplain whillt steps will be taken to minin1ire rk16 or hillrms ard protect subjects' webre. In elude a plan to minimize a1 risks 
mentioned in Q21 and 022. 

24. Provide a description of potential benefits of thk research tn indNid IIDt, subjects. society. mititarvor DOD/DON. fxplain h rm 
risks are reasonable in relation to anticipated benefits. The IRB will not cpprove research that does not provide potentia benefits. 

Data Security 

D. Willyou record any identifiers such as names,SSN, address, phone numbers or anv combination of demographic data that cou .. 

lead to identificatbnofa panicipant? Identifiers are morethanjust ncmeandSSN. With eno~..gh demcgrcphic dat~ identificaion 
is possible (i.e., gender, ah nicity, marita status, rank, servic~ MOS, billet~ assignment date~ etc.). 

J:i. Willaud b or video recording take place during subject pani:ipation? Describe in daail wh a will be recorded, why you need to 
record and hoo the data will be stored and safeguarded. Please note that recordings cannot be deleted unless tren scribed. 

27. How will the data (including con;:ent forms) be: lepuonfilentBid uring mllection.. ana fisk and storage? Please include the 
following inilrnation: 

a. Staewhowill have a:cesstothe daa. 

b. Statewherethe data will be kept (hard COPV and electronic COPV). Please note that personal IV identifiable information mav 
not be stored on ectern a herd drives (including flash/thumb drives) and rnav not be transferred on a laptop computer. 

c. State wh ow ill maintain the data after the research is complete DON requires all dat~ research notes, and consentforms 
bekeptfor a minimum of 10 veers. If the PI does not wish to store the datalongterm it mat besubmittedtotheiRB on a 
CD. 

28. When appropriate. the .esearth pliln ~ .equirtd to n1ale adequate provi:ioh: tu n111nitoring the data to ensu.e safety of 
subjects. Data monitoring aloos the investgatorto determine mi~research if: 

a. there is an eed to change the research design or information presented to subjects 
b. there ere any unforeseen risks to subjects 
c. there is a chenge in the the risks-benefit ratio 

If it is cppropriate for your research data to be monitored, describe your plan tom onitor the data. 

~. Are you requesting one of the illbwing con;:entl'U'3Ners? Investigators are required to obtain and document consent except when 
waved in accordance with 32 CFR 219.116-117. Check the cppropriae bac: to request one or more wavers and submit the 
applicablewaiver request form. 

3:1. Willyou request to quote subjects? lnvestgaors mav not quote subjects without their permission and only after a1 quotes have 
been reviewed end approved bV the subject. 

31. Describe the consent process and how the potentBifor coertion or undue hftuence will be n1inin1ked. Consent is a process not a 
document. Include the follooing: 

a. Who is responsiblefor obtaining consent? 
b. When will subjects be provided with the consent form? 
c. Will thev haoetime to revie.v, consider, end ask questions cboutth e research? 
d. Where will the consent process take pla:e? 
e. When will consent be obtained? 
f. How is consentobtcined (i.e., in person, over the phone, emcil, fac:, etc.)? 
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Initial Review Application Package Ooecklist 
Before submitting your application package pi ease en su ne you in eluded the following. Only complete packages will 

be reviewed. Submit complete packages toRi kki Nguyen at rapanis@nps.edu or in HA-206. 

Yes lib NA kem 

0 0 ScientiH:: review form signed by yourdepartrrent chair (in GSBPP ti-e Dean signs). 

0 0 Conflict of interest disclosure form sigred by eacll rrerrberof ti-e research 1eam. 

0 0 
Copy of CIT I ethi: straining certificates for ea:: h rremberofthe research team. For information on CIT I trainirg see 
belc:r.v. 

0 0 Consent andlorconsent waiver forrr(s) completed ard atta:: l-ed. 

0 0 0 All d:lta collection tools are auached (survey, inlervie-v questionS/script, etc.) are attached. 

0 0 0 
0 0 0 
0 0 0 

0 0 

Re:: ruitrrent materials (scripts, e-mails, flyers, presentations, URls, etc.) are attacl"ed. 
Copy of the appro.ed thesis or re<earch proposal (student or funded ~esearc h) is attached. 

If subjects are fromanothercomrrend.. institution .. oragen::y, attach appro\rcll oreviden::e approval is teing so~..ght 
from host org:mizatbn. 

Ensure all forms are signed and dated. 

CITI Ethics Training for Research with Human Subjed:s 
Registering for curriculum titled "Investigators and Key Research Personnel" 

Who k required to complete thk training? 
This training is required for all thosewho condua, approve, monitor, support, mencge, supervise, and/or advise resecrch with hum en 
subjects (SECNA VINST 3900.390 6.(2)). Th etraining is valid forthree years. Please submit copies of trcining completion reports with 
your IRB cpplication packcge 

Regktration ln;trurtbn;: 
1. Go to the CITI websitew\WI.Citiprcgram.org 
2. Click on ''New Users Register Here" 
3. Complete Registration steps 1-7. 

Your participating institution is ''Department of the Navv" 
When finished click Nsubmit." 

4. Enter Persona Information. 
Your command is "Naval PosrgraduateSchool." 
When finished click Nsubmit." 

5. When asked "Wh a kinds of research ere you conduaing?" 
Selea: Nl am conduaing, plenning to con dua, or I am otherwise involved in research with human subjects, tissues from 
humans and/or paient records." 

6. When asked "Wh a is your resecrch focus?" 
Selea: '"Social Behavioral Science." 

7. When asked NAreyou tcking the ''Initial" or ''Refresher" trcining for Social and Behavioral Sciences?" 
Selea: Nlnitial" 

8. When asked, ''What is your role in social and behavior research? 
Selea: "Investigator end Ke,o Research Personnel" 

9. When asked HAre you required to complete the CIT I Good Clinical Praaice Course?" 
SeleaNNo." 

10. When asked NDo you went to review the IRB Reference Resource materials?" 
Selea NNo. Not at this time" 

11. When asked if you went to ''register with en other instirution ?" 
Select"No.' 

12. Your new course titled ''lnvestigaors end Kev Research Personnel" will noo shoo. To start the course click "Enter." 
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APPENDIX B.  RECRUITMENT EMAIL 

Good morning, 

You are receiving this email to solicit your interest in volunteering for an 

experiment in support of a research thesis at the Naval Postgraduate School. The aim of 

the thesis is to identify if the way a problem is framed affects an individual’s 

psychological perception of thinking style balance (between linear and nonlinear). 

Your participation is strictly voluntary, and would entail approximately thirty 

minutes of your time. If you volunteer, you will be asked to complete a short survey and 

problem-solving vignette. There will be no personal identification data collected, and 

your responses will remain anonymous. While there is no direct benefit or incentives for 

participating in this research, your participation will help to further the understanding of 

thinking style balance in decision-making. 

If you would like to volunteer, please contact the undersigned via email to 

coordinate a time and location for your participation. 

If you have questions regarding the research, please contact Dr. Leo Blanken, 

ljblanke@nps.edu, Principal-Investigator. If you have any questions regarding your rights 

as a research subject, please contact the Naval Postgraduate School IRB Chair, Dr. Larry 

Shattuck, 831.656.2473, lgshattu@nps.edu. 

 
 
 
M.H. Laplante 
Major, Canadian Forces 
Defence Analysis Student 
Naval Postgraduate School 
mlaplant@nps.edu 
831-205-9539 
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APPENDIX C.  CONSENT FORM 

You are invited to participate in a research study at the Naval Postgraduate School 

to measure your linear/nonlinear thinking style balance. The purpose of the research is to 

better understand how the framing of a problem impacts an individual’s psychological 

perception of thinking style. Your participation should take about 30 minutes to 

complete. 

You will be asked to complete a survey, read a vignette, solve a problem, and 

complete a second survey. No tangible compensation or incentives are provided for your 

participation. 

Your participation is voluntary. If you participate, you are free to skip any 

questions or stop participating at anytime without penalty. The alternative to participating 

in the research is to not participate. 

Your responses are anonymous and will not be linked to your identity in any way. 

No personally identifying information will be collected – the survey only asks for broad 

demographic information and no other identifiers from participants. Any information that 

is obtained during this study will be kept confidential to the full extent permitted by law. 

All efforts, within reason, will be made to keep your personal information in your 

research record confidential but total confidentiality cannot be guaranteed. 

The anticipated benefit from this study is that the findings will contribute to a 

larger body of knowledge, and can be used to optimize military problem solving. You 

will not directly benefit from your participation in this research. 

There are minimal risks associated with participation. Results of the survey will 

be used responsibly and protected against release to unauthorized persons; however, there 

is a minor risk that data collected could be mismanaged. Only the researchers will have 

access to the data, which will be stored on a password-protected computer. 

If you have questions regarding the research, or if you experience any injury or 

discomfort, contact Dr. Leo Blanken, ljblanke@nps.edu, Principal-Investigator. If you 
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have any questions regarding your rights as a research subject, please contact the Naval 

Postgraduate School IRB Chair, Dr. Larry Shattuck, 831.656.2473, lgshattu@nps.edu. 

Statement of Consent 

I have read the information provided above. I have been given the opportunity to 

ask questions and all the questions have been answered to my satisfaction. I agree to 

participate in this study. I understand that by agreeing to participate in this research and 

checking the box below, I do not waive any of my legal rights. 

 
� I consent to participate in the research study. 
� I do not consent to participate in the research study. 
 
 
Please print full name and sign below: 
 
 
_____________________________ _______________________________ _____________ 
 
       Print Name            Signature           Date 
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APPENDIX D.  LNMTSA 

Linear/Nonlinear Multidimensional Thinking Style Assessment 

(LNMTSA) Instrument  
 
Part 1 
 

Strongly     
 Strongly  
Disagree   Disagree  Neutral  Agree   
Agree  

 
 
1. I prefer to solve problems using nontraditional methods.  1  2  3 4  5  
 
2. I primarily rely on logic when making important decisions.  1 2 3 4 5 
 
3. Whenever considering competing options, I tend to go with  
the option that is most consistent with my core values.  1 2 3 4 5 
 
4. I tend to alter my decision-making style according to the   
demands of the specific situation.    1 2 3 4 5 
 
5. When making decisions about issues with which I am very  
familiar, I often rely on my intuition rather than quantifiable,  
objective evidence.  1 2 3 4 5 
 
6. When preparing for an important task, I often mentally  
rehearse the major steps involved.     1 2 3 4 5  
 
7. Some of my best ideas just pop into my mind at unexpected  
moments.  1 2 3 4 5 
 
8. When in conflict with someone who doesn’t agree with my  
logical argument, I usually can recognize when the person’s  
underlying feelings are causing the conflict.  1 2 3 4 5 
 
9. I like to consider new ways of doing things rather than  
remaining with the same familiar way.  1 2 3 4 5 
 
10. My understanding of a problem tends to come more from  
rational analysis than my intuition.  1 2 3 4 5 
 
11. I am inclined to use unconventional approaches to solving  
problems.  1 2 3 4 5 
 
12. My dissatisfaction with a situation keeps me working toward  
a satisfactory solution.  1 2 3 4 5 
 
13. I tend to make important decisions based on my inner sense  
or intuition.  1 2 3 4 5 
 
14. When making important decisions, I consider my personal  
principles as much as facts, figures, and other data.  1 2 3 4 5  
 
15. When I don’t arrive at an immediate answer to a difficult  
problem, I often put the problem aside to return to it at  
another time.      1 2 3 4 5 
  
16. I primarily rely on my intuition when making career decisions.  1 2 3 4 5  
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17. To solve a complex problem, I am willing to consider different  
approaches to solving the problem.     1 2 3 4 5  
 
18. I use metaphors to enhance my logical understanding of  
difficult challenges.      1 2 3 4 5  
 
19. I am at my best in challenging situations that require rational  
problem solving.    1 2 3 4 5 
 
20. When I am unable to come to a satisfactory answer to a  
problem, I often let it go for a while, and later the solution  
often suddenly presents itself when it is least expected.      1 2 3 4 5  
 
21. My perception of others’ emotions often helps me determine an  
appropriate way to interact with them.     1 2 3 4 5  
 
22. My core values are just as important for making decisions as  
logical analysis.     1 2 3 4 5  
 
23. Most people would describe me as flexible when it comes to  
adopting various approaches to solving problems.      1 2 3 4 5  
 
24. To help maintain my motivation, I like to visualize the  
successful completion of a project I am working on.      1 2 3 4 5  
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Part 2 
 

Strongly     
 Strongly  
Disagree   Disagree  Neutral  Agree   
Agree  

 
25. Compared to most people, I often use other approaches to  
problem solving than those that are “tried and true.”  1 2 3 4 5 
 
26. I primarily weigh my intuition when making a decision about a  
major purchase.      1 2 3 4 5  
 
27. I often sense my rising emotions before they can interfere  
with my thinking about a problem.      1 2 3 4 5 
 
28. I most enjoy work that allows me to use my logical reasoning.      1 2 3 4 5  
 
29. When confronted with an important decision, I allow my  
feelings to influence my decision.      1 2 3 4 5  
 
30. When I start a project, I find it helpful to visualize the desired  
outcome of the project.      1 2 3 4 5 
 
31. I can easily adjust my approach to solving problems.      1  2  3 4  5 
 
32. When facing a complex problem with conflicting points of view,  
my values provide me a sense of direction.      1  2  3    4  5  
 
33. I sometimes get new ideas or solutions to problems from  
completely unexpected or unrelated sources.     1  2  3    4  5 
 
34. When my logical reasoning and feelings are in conflict, I tend  
to favor my logical reasoning.      1  2  3    4  5 
 
35. To fully understand a complex problem, I consider hard facts  
as well as my gut feelings.      1  2  3    4  5 
 
36. Much of my beneficial learning comes from insights gained  
in the course of everyday experiences.      1  2  3    4  5 
 
37. I am at my best in challenging situations that require creative  
problem solving.  1  2  3    4  5 
 
38. I have found that creating images helps me better understand  
complex problems.      1  2  3    4  5 
 
39. I prefer to let my personal principles guide my decision making.   1  2  3    4  5 
 
40. When I meet with others to make a group decision, I  
encourage a friendly atmosphere to support effective collaboration.    1  2  3    4  5 
 
41. I much prefer working on problems that require a logical,  
step-by-step approach. 1  2  3    4  5 
 
42. When possible, I prefer to break out of routine behavior and  
activities. 1  2  3    4  5 
 
43.In a volatile and changing environment, my values provide 
 me a sense of stability in making important decisions.     1  2  3    4  5 
  
44. I sometimes make decisions based on an inner certainty 
 that is difficult to explain to others. 1  2  3    4  5 
 
45. My understanding of a problem tends to come more from  
sudden bursts of insight rather than systematic analysis.      1  2  3    4  5  
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Strongly     
 Strongly  
Disagree   Disagree  Neutral  Agree   
Agree  

 
46. I often prioritize my work tasks according to how strongly  
I feel about the importance of each task. 1  2  3    4  5 
 
47. When working to solve a problem, I try to examine it in new and 
 different ways to come to an optimal solution.       1  2  3    4  5 
 
48. I often imagine a positive outcome when preparing for an  
upcoming stressful meeting or event.       1  2  3    4  5 
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Scoring:  
 
Questions 1–24 
 
A. Add responses on items 2, 10, 19 and divide by 3 (highest possible linear score is 5, 
lowest possible is 1).  
 
Score: _________  
 
B. Add responses on all the other items and divide by 21 (highest possible nonlinear score is 
5).  
 
Score: _________  
 
Overall Thinking Style Score: Subtract your score in B above from your score in A. 
________  
 
 
CT (Creative Thinking) Score: Add your score for items 1, 9, 11:   _______  
 
VCT (Values-Centered Thinking) Score: Add your score for items 3, 14, 22:  _______  
 
INTT (Intuitive Thinking) Score: Add your score for items 5, 13, 16:   _______  
 
INS (Insightful Thinking) Score: Add your score for items 7, 15, 20:    _______  
  
ET (Emotional Thinking) Score: Add your score for items 8, 12, 21:   _______  
 
FT (Flexible Thinking) Score: Add your score for items 4, 17, 23:   _______  
 
IMT (Imaginative Thinking) Score: Add your score for items 6, 18, 24:  _______ 
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Questions 25–48 
 
A. Add responses on items 28, 34, 41 and divide by 3 (highest possible linear score is 5, 
lowest possible is 1).  
 
Score: _________  
 
B. Add responses on all the other items and divide by 21 (highest possible nonlinear score is 
5).  
 
Score: _________  
 
Overall Thinking Style Score: Subtract your score in B above from your score in A. 
________  
 
 
CT (Creative Thinking) Score: Add your score for items 25, 37, 42:   _______  
 
VCT (Values-Centered Thinking) Score: Add your score for items 32, 39, 43: _______  
 
INTT (Intuitive Thinking) Score: Add your score for items 26, 29, 44:  _______  
 
INS (Insightful Thinking) Score: Add your score for items 33, 36, 45:    _______  
  
ET (Emotional Thinking) Score: Add your score for items 27, 40, 46:   _______  
 
FT (Flexible Thinking) Score: Add your score for items 31, 35, 47:   _______  
 
IMT (Imaginative Thinking) Score: Add your score for items 30, 38, 48:  _______ 
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APPENDIX E.  EXPERIMENT VIGNETTE 

You are one of four company commanders in a battalion size unit that is preparing 

for an upcoming deployment. Given the proposed area of operations and other competing 

missions, your commander expects that he will not receive unmanned aircraft system 

(UAS) support that would typically be provided. He is reluctant to conduct the mission 

without UAS support due to the increased risk to force and decreased situational 

awareness in his operations center. Your commander has decided that an integral UAS 

capability within the battalion is the only way to ensure some level of UAS coverage for 

the upcoming mission. He also believes that a lack of external UAS support will continue 

in the coming years. Your commander has tasked you with standing up this new 

capability within your company. In order to force generate the required UAS personnel to 

man this new capability, he has authorized you to draw 15 NCOs from the other three 

companies to be employed outside their MOS.   

Your immediate task is to develop a course of action to select the most 

suitable individuals. Your commander stresses that given the autonomy and technical 

complexity of this capability, the prospective operators must have well above average 

cognitive abilities.  
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APPENDIX F.  EXPERIMENT TREATMENTS 

Your commanding officer called you into his office and provided the following guidance: 

A. CONTROL GROUP COMMANDER’S GUIDANCE 

You are familiar with my expectations and decision-making process. Proceed 

with the task of selecting 15 NCOs for this new capability. 

B. LINEAR GROUP COMMANDER’S GUIDANCE 

You are familiar with my expectations and decision-making process. Proceed 

with the task of selecting 15 NCOs for this new capability. You know I like to see logic 

laid out in a step-by-step methodical process that follows our established doctrinal 

guidelines and unit SOPs. As always, I want to see your mission analysis as it will 

increase the confidence of my decision. Brief me weekly on your progress and keep me 

abreast of any issues you encounter. 

C. BALANCED GROUP COMMANDER’S GUIDANCE 

You are familiar with my expectations and decision-making process. Proceed 

with the task of selecting 15 NCOs for this new capability. Use existing unit doctrine and 

standard operating procedures as a departure point, but do not hesitate to include creative 

options for completing the task. I encourage you to collaborate with your peers to 

develop an innovative course of action. Brief me when the task is complete. 

  



 
 

70 

THIS PAGE INTENTIONALLY LEFT BLANK 



 
 

71 

APPENDIX G.  DEBRIEF SCRIPT 

Thank you for your participation in this research study at the Naval Postgraduate 

School. Your participation will directly contribute to the body of knowledge on thinking 

style balance in military decision making. 

It must be made clear that there are no correct or incorrect responses to the 

problem-solving vignette or survey questions. Furthermore, there is no identified link 

between an officer’s thinking style balance and future performance or potential.   

If you have questions regarding the research, or if you experience any injury or 

discomfort, contact Dr. Leo Blanken, ljblanke@nps.edu, Principal-Investigator. If you 

have any questions regarding your rights as a research subject, please contact the Naval 

Postgraduate School IRB Chair, Dr. Larry Shattuck, 831.656.2473, lgshattu@nps.edu.  
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